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about the downfall of those whe hoped to see an end 
of the Empire upon which, as we sometimes glory, 
the sun never sets. What will be the future of that 
Empire? Will our kith and kin, when the last of 
the fighting is done, return to their colonial cities 
and dwellings, and settle down to the daily round 
and common task. as of former days, the self-same 
men as they went away when the call of Mother- 
land flashed forth?. The experiences through which 
we all have passed during these two or three years 
surely provide the answer. There will remain a new 
comradeship between. us all, and having laboured 
and fought and died side by side to break a tyrant 
power, Mother Country, Colonies, and Dependen- 
cies alike will continue the spirit that has charac- 
_terised their unity of action in war-time, in the rich 
and peaceful development that the coming years will 
bring. Now, the one thing that really matters is 
the complete defeat of the enemy; then we shall 
have great work to do to secure the utilisation of 
the great resources of the Empire for the good of 
all who are her children, and not for the enrichment 
of those with whose penetrative designs we have 
become all too familiar. In the past we have been 
blind to the vastness of the resources and the great- 
ness of the opportunities of the Empire, though we 
have had our. prophets and our orators, too, who 
have sought to impress us. But we cannot repeat 
those old past errors, and there is certainly no desire 
t2 do so among the millions in these islands to-day. 
Two things have been, and are, needed: investiga- 
tion affording necessary information, and organisa- 
tion. In regard to the first, there was appointed, 
as a result of the Imperial Conference in 1911, a 
Dominions Royal Commission to report on the 
natural resources, trade, and legislation of certai 
portions of His Majesty’s Dominions. Throug 
peace-time and in war. the Commission has carried 
on its labours, and now, as good fortune would have 
it, the final report of the Commission (Blue Book 
Cd. 8462) appears while another Imperial Confer- 
ence,-called by the present Government, is in session 
in London. This final report is an impressive and 
imposing document, and its contents cover a very 
wide field indeed. It contains a mine of valuable 
material concerning the natural resources of the 
Empire, and emphasises the need for an Imperial 
trade policy in order that both the British manufac- 
turer and the Colonies may utilise these for their 
mutual good, the former both meeting the actual 
requirements of the Colonies in pursuing their 
manufacturing operations-and using the raw mate- 
rials of the Dominions in so doing. It does not 
consider that any short cut can be found to the 
formulation of such an Imperial policy-—it must in- 


~ clude much that is not fiscal—but it holds that what 


‘is needed is detailed examination of existing condi- 
tions, and practical and definite proposals for the 
removal of difficulties and for securing co-opera- 
tion. It gives an imposing statement of resources 
and deals fully with the application of scientific re- — 
search in relation to their development. In one of 


~ its many sections it discusses three important ques- . 
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tions bearing on the future of inter-Imperial trade, 
namely, Trade Intelligence arrangements now in 
force, the statistical systems of the Empire, and the 
value of various types of exhibitions in the promo- 
tion of trade. The work of the Board of Trade 
Commercial 
Commissioners, and of our Consuls, is discussed, 
and in a later Section the proposed unification of 
legislation bearing upon trade is examined. We 
regret that in the space at our disposal at the 
moment it is not possible to deal with the report 
at the length which its interest and importance 
merit. We must be content to summarise its main 
conclusions and recommendations. After all that 
has occurred, or been disclosed, during the past 
three years, we believe it will be generally agreed 
that it is vital that the Empire should, as far as 
possible, be in future able to resist any pressure 
which a foreign Power or group of Powers can 
exercise in virtue of a control of raw materials and 
commodities essential to its well being. Therefore, 
it is most essential that a complete survey should 
be made of the relation between Empire production 
and Empire requirements of such materials and 
commodities. 
survey should comprise are outlined by the Com- 
mission, and the whole of the work, in its opinion, 
should be entrusted to a proposed Imperial Deve- 
lopment Board, which should carry out its research 
‘work and investigations (1) in respect of the 
United Kingdom, through the recently-formed De- 
partment for Scientific and Industrial Research, the 
National Physical Laboratory, &c.; (2) in respect 
of the Self-governing-Dominions, through the now 
existing scientific departments, and the Committees 
for Research which are being set up in the Domi- 
nions; and (3) in respect of India, the Crown 
Colonies, and the Protectorates, through the local 
scientific departments and the Imperial Institute. 
‘The main functions proposed for the new Imperial 
Development Board are set forth fully. In addi- 
tion to conducting the survey of resources, keeping 
a general watch out for changing requirements, and 
investigating many matters in collaboration with 
existing institutions and committees for scientific 
research, it will have regard to, and, we suppose, 
certain advisory powers respecting, the direction of 
Empire capital towards the development of Empire 
resources, the question of migration of population, 
harbour adequacy and improvements, shipping, 


cable and railway matters, trade legislation, and so_ 


oft. 

No study of an Empire—some of whose several . 
parts are separated by such vast distances—can be 
complete without a very thorough examination of 
the whole subject of communications. The Com- 
mission therefore made an exhaustive study of the 
existing facilities for cable and wireless communi- 
cation, and it makes some very definite recommenda- 
tions. It describes further reduction of cable rates 
between the Mother Country and the Colonies as 
an urgent necessity, both for the encouragement 
of trade development and for the promotion of 
social intercourse. It does not consider the present 
control over the private cable companies effective 
for this purpose, and it declares that public opinion 
in all the Dominions is in favour of a policy which 
will secure State control of telegraphic communica- 
tion between the United Kingdom and Australia 
and New Zealand through Canada. ‘‘In our jydg- 
ment, such control is essential if adequate reduc- 
-tion of rates is to be sécured.’’ State acquisition as 
soon as possible (either by lease or otherwise) of a 
cable across the Atlantic is, therefore, recom- 
mended, with the necessary land line connection be- 
tween Nova Scotia and Montreal, there to connect 
with. the existing services administered by the 
Pacific Cable Board. As soon as through communi. 
cation has been obtained, it is advised that there 


Intelligence Department, of Trade | 


Many of the points which such a 


should be cheaper rates to and from Australia and 
New Zealand, lower business rates between Canada, 
Newfoundland, and Home, also to and from South 
Africa, and a considerable reduction in the Press 
rates. The objective that the Commission has in 
mind in its study of this important part of the entire 
subject is—plain language messages between the 
most distant parts of the Empire at ‘sixpence per 
word, and the lowest possible Press rates in view of 
the vital need of the dissemination of Imperial news 
as fully, widely, and cheaply as possible. To our 
mind there are few things which are of greater 
urgency for the good of the whole Empire family 
than a cheapening of cable communication. The 
possibilities of Empire development along the lines 
of utmost efficiency are yery deeply involved. We 
may assist or retard progress according to. the 
manner in which so vital a question is handled. 
Every handicap under which we labour in this con- 
nection should be removed as the result of a large 
policy of real statesmanship. 

The public mind, with its larger conception of 
what the British Empire is; with its imagination 
kindled as never before by the vastness of. its re- 
sources and its potentialities; with the knowledge 
of the responsibility that résts upon itself and 
its kith and kin to develop and, utilise those 
resources and potentialities; and with the un- 
bounded admiration that possesses it for the 
million who have fought side by side with us, 
will readily grasp) what it must mean to our- 
selves and to the Dominions to poSsess the amplest 
and cheapest means for keeping in expeditious 
touch with all the constituent parts of the Empire. 
We trust that the Imperial War Conference will see 
its way clear to ensure, as far as lies in its power, 
the adoption as early as may be of the progressive 
policy indicated by the Commission concerning this 
and the other essential matters covered in its very 
valuable and comprehensive report. 


CHANGES in nomenclature or in 

Lumen versus the magnitudes of units used in 
Candle-power. commercial practice always call for 
careful consideration before they 

are accepted as worthy of adoption, especially when 


‘they relate to matters which affect the general public 


as well as the trades or industries concerned. They 
should never be-made unless they tend in the. direc- 
tion of. uniformity, convenience, and scientific accu- 
racy. All these advantages unquestionably attach 
to the proposal to adopt the ‘“‘ lumen ”’ as a new unit 
for measuring the luminous output of light sources 
of every description, which was recently discussed 
exhaustively at a meeting of the ILLUMINATING 
ENGINEERING Society. Elsewhere in this issue we 
give a fairly full abstract of the discussion, the sub- 
ject being one of material importance to electrical 
engineers; it will be found on reading this that a 
very strong case was made out for the lumen as 
compared with the candle-power, which is inherently 
defective as a measure of light production, giving 
no better guidance as to the output of a lamp than 
the voltage would give as to the output of a dynamo. 
The lumen is not strictly new, seeing that it has 
been known for some 20 years; but it has not come 
into general use until,comparatively recently.. 

It should be obvious that to rate a lamp in. terms 
of the total flux of light which it. produces is much 
more scientific and practical than to state the inten- 
sity of its lighting value.in a particular direction, or 
a more or less imaginary mean value. The luimen 


has already acquired considerable vogue abroad, and 
has now been adopted, in addition to the watt 
- rating, by the leading British lamp makers; it is to 
be hoped, therefore, that it will speedily become a 
household word in the electrical world. 
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THE GREAVES-ETCHELLS ELECTRIC 
FURNACE. 


‘Tus rapidly growing utilisation of the electric furnace in 
the Sheffield steel industries was a noteworthy feature before 
the war, and has been greatly stimulated by the existing 
conditions. In connection with the recovery of scrap, it 
has the great advantage that it can_ readily melt the whole 


Fig. 1—GREAVES-ETCHELLS 3-TON FURNACE AT THE WORKS OF SHEFFIELD 


ALLoys, LTv., ROTHERHAM. 


of its charge in the shape of shell turnings, &c., whereas all 
other furnaces can use only a very limited proportion of 
turnings, and the remainder of the charge must be new raw 
materials, pig iron, &¢.; the electric furnace can make 
sound steel or castings directly from the melted turnings, 
and should be installed in all works where there is an aecu- 


mulation of turnings or other steel scrap and a supply of | 


electrical energy. © Moreover, the quality of the finished 
product is much superior to that of any other type of 
furnace. 

An electric furnace of new design has recently been 
introduced in the Sheffield district by Messrs. T. H. Watson 
and Co. (of Sheffield), Ltd., and is illustrated herewith ; it 
is the joint invention of Mr. H. A. Greaves, a member of 
the electrical engineering staff of the Sheffield Corporation, 
and Mr. H. Etchells, who has for: some time specialised in 
electric furnace work. The furnace is of the three-phase 
type, two of the phases being introduced through the roof 
with vertical electrodes, while the whole of the hearth acts 
as the third electrode. The hearth is a solid basic lining, 
20 in, thick, composed of dolomite, tar, magnesite, &c. 


Energy is supplied by three single-phase transformers with - 


the primaries in delta connection ; the secondaries are con- 
nected in star, with unequal Jegs, the proportions being so 
calculated as to give a balanced load on the primary mains 
when the upper electrodes are in equal adjustment. An 
advantage of this arrangement is that if one of the arcs is 
broken the others are not affected, and an overload on one 
are is limited owing to the current having to pass through 
two transformers in series and in different. phase, producing 
a considerable buffer effect, and tending towards a reduction 
of shock. Hence it is found possible to maintain a con- 
tinuous load, with little variation, and thus to utilise the 
full capacity of the transformers. Owing to electromagnetic 
effects the molten. steel is kept in motion, so that it becomes 
uniformly heated and homogeneous in composition. Tappings 
in the primary windings-of the transformers enable the 
secondary voltages to be varied, in such a way that the 
currents ing through the bottom of the furnace and 
between the top electrodes can be adjusted between wide 
limits, in order to distribute the heat in any desired pro- 


portion between the top and bottom of the charge, to 


-superheat the slag floating on the steel, if desired, and 


On. 
The furnace is made in standard sizes ranging from 
10 cwt. to 10 tons ; the smallest size is designed to produce 


* small ingots of high-speed steel, magnet steel, rustless steel, 


and similar alloys, and is provided with transformers of 
260 K.v.A.; the 3-ton furnace requires 800 K.v.A., and 
the 6-ton size 1,560 K.v.A. The smaller furnaces have two 
carbon electrodes each ; above 3 tons, 
four electrodes are used. The elec- 
trodes are carried by substantial 
brackets at the side of the furnace. 
The 6-ton and larger furnaces have the 
four electrodes evenly spaced, with 
a charging opening, 3 ft. wide, at each 
side of the furnace, which is sealed 
up with a patented type of door ; the 
electrode arms can be swung outwards, 
allowing the roof to be bodily removed, 
or the electrodes to.be changed without. 
climbing on the roof. The electrodes 
are raised and lowered by a screw 
shaft, which can be operated by hand 
or by a motor, with or without auto- 
_ matic regulation, as desired. The 
casing of the furnace is constructed 
of heavy boiler-plate, suitably stayed 
‘to prevent distortion, and the arched 
roof consists of silica brick, so sup- 
ported as to allow of free expansion. 
The doors are opened by levers, and 
when closed are locked by a steel 
wedge ; under the makers’ patent 
system, a plug of refractory material 
completely seals up the door opening. 
The smaller furnaces are rectangular, 
the larger circular, in plan; they are 
all balanced, and are mounted on an 
ingenious arrangement of compensating rollers, as shown 


in fig. 3, which has the effect that when the furnace is 


Fig, 2.—GREAVES-ETCHELLS 10-cWT. FURNACE AT THE WORKS 
OF THE APEX STEEL Co., LTD., SHEFFIELD. 


tilted for pouring, the teeming spout travels downwards in 
a vertical line, so that the ladle can be put in the right. 
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position, and need’ not be moved whilst tapping the 
furnace. A slagging spout is provided at the rear 
charging door, and in the smaller sizes another charging 
door is placed at one side. . 

The transformers are of the British Electric Transformer 
Co.’s manufacture, and the switchgear is made by Messrs. 
Reyrolles, Ltd., with a rotary selector switch for controlling 
the voltage. 


In all except the smallest size of furnace two working ~ 


voltages are provided. Electric motors are used for hoisting 
and for tilting the furnaces, except in the case of the 10-cwt. 
furnace, which is operated by hand. 

The tilting gear consists of a steel screwed shaft operated 
by astee] bevel wheel mounted on trunnions, with a threaded 
steel nut in the centre ; the bevel wheel is driven through 


gearing by a motor of 34 H.P. in the case of a 3-ton furnace. 


Motors of the same size drive the electrode carriers, through 
worm gear, and all the motors are controlled from the 
attendant’s platform with controllers of the tramway type. 
The first furnace made was designed to me!t 5 or 6 ewt. 
of high-speed steel, and consumed 700 units per ton ; the 
time occupied from charging with cold raw material to 
casting the finished ingot ranged from 75 to 100 minutes. 
A small furnace erected at the works of Messrs. Spear and 
Jackson, Ltd., Sheffield, has already made 1,080 heats of 
high-speed steel, and the lining has only once been renewed. 
The furnaces already in operation or on order number more 
than 20, including one of 10 tons.capacity for Messrs. 
Kayser, Ellison & Co., Ltd., Sheffief@, and one of 3 tons 
capacity for Messrs. J. H. Andrew & Oo., Ltd., Sheffield. 


We illustrate in fig. 1 a 3-ton furnace at a Rotherham | 


works; it occupies a space 9 ft. square, and the casting 
pit, which provides for casting two groups of four ingots 
each, together with the ladle pit measures 24 ft. x 7 ft. 
In this furnace a charge of two tons of steel turnings can 


facture of high-speed steel. In a number of cases, electric 
steel has proved a réliable substitute for Swedish steel, and 
the extension of electric melting should lessen. the city’s 
dependence upon Swedish iron and steel products, which arc 
extremely scarce and terribly dear. The. electricity depart- 
ment of the Sheffield Corporation realises that electric 
melting has a great future, and is arranging for a large 
increase in the supply of current. It states that it 
is already. supplying current to 20 furnaces, and expects 
shortly to couple up a further 16, the output of the whole 
being estimated at 100,000 tons per annum of expensive 
steel: ; 


Bauxite in Hungary—A company, with a share capital 
of £333,000, has been formed at Budapest, under the title of the 
Aluminium Ore Mining and Industry Co., and under the presidency 
of the general director of the Hungarian General Credit Bank, to 
take over the bauxite mines of the Count Karl Kornis group in the 
districts of Bihar and Klausenburg. The object of the company, in 
which the German banking firm of 8, Bleichroder, the Disconto 
Gesellschaft, and the metal firm of Aron Hirsch & Co, are also 
interested, is chiefly to work the minés in question, the large 
present output from which is mainly forwarded to Germany. The 
new company, however, proposes to establish plant for the 
treatment of the ores and the production of aluminium,’ 


q on 
@; 


FIG, 3,—SECTION AND ELEVATION OF STANDARD 10-TON GREAVES-ETCHELLS FURNACE. 


be melted in two hours and twenty minutes, and the refining 
process for the production of nickel-chrome vanadium steel 
occupies two hours. The load on the three phases is well 
balanced, and the power factor is 0°90. 

It is significant and interesting to note that old- 
established firms in the Sheffield_steel trade are adopting 
the electrie furnace without hesitation, and are building 
shops specially for its accommodation. Energy is derived 
from the Corporation mains at 11,200 volts, and is trans- 
formed to 80 yolts for melting and 65 volts for refining. 

According to the Sheffield Daily Telegraph, the past year 
has witnessed the beginning of a new era in the local steel 
industry, created by the introduction of the electric 
furnace. A number of such furnaces have been at work 
for some. years, but during the war the innovation has 
received attention from the trade as a whole, and much 
prejudice against. it has disappeared. Nearly 40 such 
furnaces are at work or contracted for, and additions to the 
number are certain to be made in the near future. The 
Greaves-Etchells type, which was designed and is being 
constructed in Sheffield, has won general favour, and the 
small sizes are proving quite satisfactory for the manu- 


Water Power in Ireland.—A recent issue of the Z%mes 
Engineering Supplement contains an article on the possible power 
development ofthe Shannon:for supplying Dublin and Limerick, 
and the Erne for supply to Belfast and Derry. The longest trans- 
mission would be about 120. miles, and each river is estimated to 
give 50,000 u.P. during eight months of the year, and from 20,000 
to 40,000 H.P. during the remainder. The possibilities of Lough 
Neagh, which has an area about equal to that of the Isle of Man, 
are apparently discounted by the drop of only 40 ft. over a distance 
of 60 miles to the sea; there is, however, an opportunity for some 
small local developments, such as for electric supply to the town of 
Coleraine. 

Proposals have been made to utilise the tides in Strangford 
Lough, which is convenient to Belfast, and is fed from: the sea 
— @ narrow channel, about 4 miles long and from + to 4 mile 
wi 


' The tides run about six hours each way, with two hours of slack 
water, when no head would be available. -To.overcome this it. has 
been suggested to provide internal storage reservoirs by means: of 
a barrage across the Quoile. River estuary and a bay behind Mahee 
Island ; also, as an alternative, to provide battery stdrage.’ Power 
would be generated by both the incoming and outflowing tides, and 
it is estimated that the power at the turbines would vary:from 
60,000 to 10,000 H.P., averaging with suitable storage 32,000 H.P. 
the year round. The capital expenditure on. the scheme is eati- 
mated at £1,120,000, and the annual saving over a steam plant of. 
similar capacity at about £120,000. ae — 
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ELECTRICITY SUPPLY: A RETROSPECT.* 


‘HOSE who have watched for a considerable period 
ot years the gradual fruition of an enterprise, the 
perfection of a process, or the development of an 
ideal, will know how to appreciate the old saying 
that “everything comes to him who knows how 
to wait.’’ History, perhaps, affords the best illus- 
tration of the fact that sooner or later, but almost 
certainly in course of time, sustained effort with a 
legitimate object in view will succeed. At the 
moment such reflections are not inappropriate to 
those who have striven for the official recognition 
of the merits of cheap electric supply as an essential 
factor in that sphere of human activity which really 
dominates modern history, viz., modern industry ; 
nor is the present time an inappropriate one for 
briefly reviewing some of the steps which have been 
iaken during the past year with a view to realising 
such an ideal, and which have, in fact, culminated 
in a measure of official recognition beyond the ex- 
pectations of all but the most hopeful supporters of 
the idea, 

It is a-year ago, to-day, that, at the Institution of 
Electrical Engineers, Mr.-E. T. Williams, by his 
able introduction to a discussion on the position of 
electricity supply in the United Kingdom, and the 


steps to be taken to improve and strengthen it, 


helped to focus attention on the: question of elec- 
tricity supply from the national standpoint. 

As mentioned in our leading article at the time,* 
his proposals represented the logical sequel to the 
insistent demands for the conservation of our 
national fuel resources, and the no less pressing 
necessity of improving our industrial equipment 
with a view to securing the maximum efficiency in 
industry after the war. 

The basic idea underlying the carefully thought- 
out scheme enunciated by Mr. Williams was, of 


ccurse, by no means a novel one, and only the pre- 


vious week we had had occasion to refer editorially 


to the views of Sir R. A: S. Redmayne in regard . 


to the vital necessity of centralising production—a 
doctrine which was most forcibly propounded some 
vears previously by Dr. Ferranti,+ and subsequently 
gained the support of many other leaders in the 
electrical world. 

The discussion on Mr. Williams’s scheme for re- 
organising. electricity supply on national lines was 
followed by a similar one in Manchester, in which 
Mr. J. A. Robertson introduced the subject,t and in 
commenting editorially on this in the following 
week§ we were able to announce the issue of the 
Board of Trade circular (under date May 25th), 
urging the interconnection and joint working of 
electric supply undertakings of all kinds, and offer- 
ing to facilitate the carrying out of such schemes. 
This was a great step in advance, to the importance 
of which, as regards the electrical industry, as well 
as in attaining the expressed purpose of the Board, 
viz., economy in fuel consumption, we drew atten- 
tion at the time, even urging that a measure of 
compulsion would not: be unwarranted in view of 
the national importance of the question. 

However, events have shown that those most con- 
cerned fully appreciated the situation, and that the 
electric supply authorities in Lancashire and 
Cheshire had even anticipated the Board of Trade 
circular, to the.extent that on May goth they had 
formed a committee to prepare a scheme of inter- 
connection where feasible in those counties. We 


*Eieo, Rev., April 2ist, 1916; + ibid., November 18th, 1910, 
Presidential Address to the 
§ ibid., May 26th, 1916. - 


LE.E.; { ibid., May 19th, 1916 ; 


referred editorially to this matter, and to the 
I.M.E.A. meeting, where the paper by Mr. Ellis 
echoed the demand for organisation of electricity 
supply in this country, in our June issues; subse- 
quently it was announced that the Council of the. 
Institution of Electrical Engineers had, infact, ap- 
painted a committee to consider the present and 
future of electricity supply in this country, on June 
8th, and almost simultaneously came the announce- 
ment that on June 21st a joint committee of the 
Municipal Electrical Association and electric power 
companies had been formed to investigate the same 
matter. 

In a subsequent issue* we discussed the respec- 
tive spheres of activity of these two committees, 
seme of the members of which are common to both, 
pointing out that ‘‘ apparently the duties of the 
former (I.E.E. Committee) will be to consider the 
principles and methods, to confer with the Board of 
Trade on questions of policy, and to solve engineer- 
ing problems, while the latter will be a-committee 
of ways and means, and will investigate local condi- 
tions in the various areas concerned, with a view to 
expediting the accomplishment of the work of link- 
ing-up.’ 

The next public references to the matter were at 
the meeting of the British Association; in Septem- 
ber, where, in discussing the question of fuel 
economy, Mr. C. H. Merz again emphasised the 
necessity of centralising production and. intercon. 
recting electric supply systems under the guidance 
of some central authority, pointing out that such an 
ideal may be achieved in this country, on account 
of its compact nature, to an extent which is not pos- 
sible in other countries. 

At this meeting, too, Mr. R: P. Sloan read a 
paper on fuel economy on the North-East Coast, 
such economy being, of course, due to the splendid 
efforts of the large interconnected electric power 
companies in that area. 

In the early days of October{ came the issue of 
the memorandum which the Joint Committee, ap- 
pointed by the Incorporated. Municipal Electrical 
Association and the Incorporated Association of 
Electrical Power Companies, addressed to electricity 
supply undertakers throughout the country, and, 
almost coincident with it the publication of the in- 
terim report of the Committee for the Interconnec- 
tion of Lancashire and Cheshire supply systems 
(dated September, 1916), which detailed the pro- 
ceedings of the Committee since its inception in the 
previous May. During the same month, Mr. R. A. 
Chattock (who is the chairman. of the I.E.E. Com- 
mittee on Electricity Supply) addressed the Birming- 
ham ‘Association of Mechanical Engineers on the 
subject of industrial economics,§ and referred at 
some length to the question of centralised power 
generation, fuel economy, &c. 

The close of October saw the formation of a joint 
committee of municipal and company representatives 


with a view to considering a scheme for intercon- | 


necting the West Yorkshire electrical undertakings, || 
and a committee of a similar kind was formed on 
November 3rd, to deal with electric supply in the 
West of Scotland.** 

In our issue of November roth, we published an 
important article on the question of wayleaves—we 
refer to it here because the author, who is intimately 
acquainted with the subject, outlined the possible 
procedure for dealing with this matter, which is of 
vital interest to those contemplating extended. dis- 
tribution of electricity; moreover, the whole matter 
was to be discussed at the Institution of Electrical 
Engineers | last night. On November 2ist a joint 
committee, representing municipal and company in- 
terests, was formed to deal with the interconnection 


* Eizo. Rev., August 4th, 1916; + ibid., September 15th, 
1916; { ibid., October 13th, 1916; ’g ibid., October Wth, 1916; 
II ibid., November 3rd, 1916: 


** ibid., November 10th, 1916. 
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question in South Wales*; on December 18th a simi- 


lar committee was formed for the West of England 

areaf; and two days later the same procedure was 

adapted by the supply authorities on the North-East 
‘oast.t ; 


The next landmark is one to the importance of 


which ‘we drew attention at the time,§ viz., the 
Manchester conference of the Lancashire and 
Cheshire supply authorities, which was convened by 
the Board of Trade and presided over by its Parlia- 
mentary Secretary, Mr. G. H. Roberts, M.P.; it is 
not too much to say that the impression conveyed 
by that gentleman as to his grip of the subject 
generally, caused the deepest satisfaction in elec- 
trical circles, and, in fact, gave rise to what have 
turned out to be well-founded anticipations that a 
completer measure of recognition of the national 
interests involved in electricity supply might be 
aceorded by the Government. 

In point of fact, we were able to announce edi- 
torially on March 23rd, that the President of the 
Board of Trade was appointing a Departmental 
Committee to report on the steps, legislative or 
otherwise, necessary to ensure an economical supply 
of electric power for all classes of consumer in the 
United Kingdom, and the names of those constitut- 
ing the Committee were announced in the following 
issue,|| as‘also the formation of a Provincial Electric 
Supply Committee representing some 60 provincial 
supply companies who are working between 200 and 
300 Provisional Orders. 

In the meantime, it may be noted that steps had 
been taken to form a committee to study the ques- 
tion of interconnecting supply areas in Devon and 
Cornwall**; a conference of West London supply 
authorities took place with a view to establishing a 
co-operative bulk supply station; and simultaneously 
with our announcement regarding the Board of 
Trade Committee, we were able to state that the In- 
corporated Municipal Electrical Association had 
formed a committee on the development of elec- 
tricity in agricultural areas—this being a matter 
which has too long remained in obscurity, but is 
obviously brought much nearer to the stage of 
realisation by the various praposals for interconnect- 
ing existing electric supply areas. 

Our review of the matter is necessarily brief and, 
in some respects, incomplete, our object being,-as 
far as possible, to direct attention to the essential 
history of the year as it affects the administrative 
reorganisation of electricity supply on a broader and, 
we hope, national basis; the technical problems in- 
volved in this reorganisation have been by no means 
overlooked during the year, and one need only in- 
stance the papers on “‘ Parallel Operation of Power 
Stations ’’ (Peck), ‘‘ Frequency Changers’’ (Town- 
end), “‘ Voltage Regulation of Rotary Converters ”’ 
(Juhlin), and the discussion on ‘‘ Wayleaves”’ 
(already mentioned) at the Institution of Electrical 
Engineers, while the recent paper on. power-house 
design, by Mr. E. M. Lacey, before the Institution 
of Civil Engineers raises a technical side issue of 
some interest. While the year has been so prolific 
in the formation of committees, &c., most of which 
are fortunately correlated, and imbued with more 
or less common aspirations, the future of electricity 
supply depends more particularly on the result of 
their labours, and in one case at least, viz., that of 
the Committee formed by the Institution of Elec- 
trical Engineers, some indication of its work during 
the past year seems rather overdue, seeing that its 
formation followed closely on the discussion initiated 
by Mr. Williams. Possibly it regards its labours 
as superfluous in view of the active interest which 
is being taken in the matter by other bodies which 


* Exec. Rev., December Ist, 1916; + ibid., December 29th, 


1916; ibid., January 12th, 1917; § ibid., March 9th 


29: 1917; || ibid., March 30th, 1917; ** ibid., March 9th, 


are more closely in touch with the subject, and 
especially in view of its representation on such 
bodies. 

A feature of the greatest interest in the events of 


the past year, which must strike all close observers, 


is the community. of electric supply interests which 
has been established as a result of the common 
object in view, which dominates all other considera- 
tions. At the moment these interests, though work- 
ing in unison, are of a semi-independent nature, and 
it should be our common object te permanently 
weld them, as far as possible, so that after the war 
one representative body—possibly a Elec- 
tric Supply Association of Great Britain—may exist 
for the benefit of the electric supply industry as a 
whole. : 


MACHINE-SWITCHING TELEPHONE GEAR. 


By F. R. McBERTY, M.I1.E.E: 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS.) 


THE operations now recessary in a telephone exchange are, 
to place a conducting link between a terminal of a calling 
party’s line and the terminal of any party wanted within the 
telephonic area, to signal the wanted party, and to return 
the apparatus to normal condition after conversation. 
Within 40 years the extension of the circuits to. be inter- 
connected has increased from a maximum of a few hundred 
feet to a maximum of 5,000 miles; the number of telephones 
to be interconnected has increased from a dozen or so to 
19 millions; the time required for the switching operations 
in local service has diminished from an hour or more to a 
maximum measurable in seconds. The training of the opera- 
tor and the development of apparatus and methods suited to 
her have permitted these changes; but the physical and 
mental characteristics of the operator. have dominated the 


nature and cost of the apparatus and the arrangement of the - 


plant. The operator has been needed primarily to perform 
the physical work of connecting one terminal with, and dis- 
connecting it from, the other. In addition, she has been 
loaded with the supervision and inspection of the connec- 
tions, with various discriminatory functions in respect of 
classes of service, choice of route and rates, and with various 
sorts of clerical work. In the present consideration, we are 
concerned mainly with the physical work of switching. 

In performing switching, the operator observes the signal 


"of the calling party, connects her telephone with the calling 


line, tests the wanted line, connects the callin« line with the 
wanted line, rings the bell ‘at the wanted station, observes 
the call for disconnection, and removes the connecting means. 

Merely to observe a call signal and prepare to act upon it 
she requires an appreciable time—one or two seconds; to take 
a plug and insert it into a near-by jack consumes 14 seconds; 
to receive an average number at an average rate of speaking 
consumes two or more seconds; to repeat it for the- sake of 
accuracy, 2 seconds; to carry a plug from the key shelf to a 
jack in the multiple field requires 1} s¢conds or more} to 
withdraw two plugs, 2.0r more seconds. In addition to 
these times of activity, it is necessary to allow her @ resting 
time amounting to 30 or 40 per cent. of an hour. . The opera. 
tor has also a limited reach. While sitting, she can reach 
over a semi-circle of ‘about 80 in: radius above knee height; 
if she is compelled to rise to make a connection, the time 
consumed, the fatigue, and consequent reduction of ~Joad 
are largely increased. ; 

In each of these acts she exhibits inherent and controlling 
limitations, to which the character of service and of tele 
phonic switching plant have been adjusted. In each of them 
she is at a distinct disadvantage as compared with a switch- 
ing machine. 

The construction and capabilities of the apparatus which 
she manipulates are dominated likewise by her physical 
characteristics. The dimensions and the material of the jacks, 
plugs and cords, keys and keyboard, are determined by the 
character of her grasp, and of the forces she exerts in push- 
ing in and pulling out the plugs and working: keys; the 
number of jacks and of junction terminals which can be 
assembled in a given area is fixed by the dimensions of plugs 
and keys; and a certain orderly numbered arrangement, 
which permits easy observation and-a minimum of mental 
effort, must be preserved. 

These facts limit the multiple switchboard to about 10,000 
linef capacity, thus fixing the largest switching unit which 
can be operated by a single operator.. The time required for 
noting signals, speaking, and making movements is-so large 
that.a second operator is interposed in a series of connecting 
operations only of actual necessity, ‘while a third. operator 
can be resorted to only. for a limited amount of special ser- 
vice. The average time of switching through a single opera- 
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tor may be 8 seconds; in switching through two operators, it 
js increased to 15 or even 20 seconds. ‘The large city exchange 
areas therefore have -been organised into central offices of 
about 10,000 tines each, with a maximum switching unit of 
about 10,000 lines, with junction switching between offices 
which, regardless of the economics of plant construction, is 
never permitted to involve more than two operators. 

The wages of operators, together with those of reserve 
forces, Supervisors, and tramers paid for the times thus ex- 
pended in switching and rest, form a large and_increasingly 
important feature of telephonic economics. Take, for a 
rough comparison of costs, the work of the switching or in- 
coming junction operator, wnich is practically confined to 
acting upon instructions given as briefly and rapidly as 
possible to plug up and remove connections. Such an opera- 
tér can switch about 500 connections per hour, with a result- 
ing wage cost of £5 for 100,000 connections. On the simplest 
showing, an equal expenditure would pay each year for a 
machine capable of switching an equal number of connec- 
tions for an indefinite period; in other words, a switching 
machine would cost about as much per 1,000,000 connections 
or more aS mazual switching per 100,000 connections. In a 
closer analysis, the comparison is less simple; the switching 
machine is expected to retire the cost of the displaced manual 
apparatus, to pay interest and upkeep on itself, and to retire 
its initial expense during its life. ~ Thus there are brought 
into the comparison a number of variable factors that, in 
comparative estimates, are still based largely upon assump- 
tions, which can be adjusted by partisans to demonstrate the 
case for either manual or machine switching. 

The underlying problem of switching lines together in 
desired combinations, substantially the same whether by 
manual or by mechanical means, is to move the terminal of 
one line calling by chance to the terminal of another parti- 
cular chosen line amongst a large number, and to hold the 


terminals per second—a number which is not satisfactorily 
large. A number of inventors have solved the problem of 
driving a movable member over a sufficiently long row of 
fixed terminals by means of two motors of different speeds, 
the member being (riven at high speed nearly to the desired 
point, say to the preceding decimal, by the first motor, after 
which it is connected with the low-speed motor which moves 
it at a rate suitable for accurate stopping to the particular 
terminal. By this means, a straight row of terminals up to 
500 can be covered within the available period. 

_ A type of quick-acting switch better represented in the art 
is that having terminals in several rows in a compact rect- 
angular field, the wanted terminal being reached in the field 
by choosing first the desired row, and then the desired point 
in the row—commonly known as the co-ordinate ’’ switch. 
In one form, the switch is furnished with a single movable 
terminal which is propelled over the field along. co-ordinate 
axes, thus arriving at the most remote terminal by passing 
crosswise over all the rows and along one of the rows. Of 
this type are the Strowger switch and the Clement switch, 
both in extensive and successful use. In another form (the 
‘“‘multiple brush ’’ switch) the movable member carries a 
number of terminals equal to the number of rows, of which 
one moving terminal is chosen and put into condition for 
making contact in the desired row, while the entire group 
of movable members is propelled over the rows to the desired 
point in the row. This form of switch is able to connect 
with the desired point in the field with a minimum of motion, 


and thus with the same speed permits a relatively massive . 


construction. The form is represented in commercial equip- 
ments by two different switching machines, in one of which 
(the Western Electric system) the desired brush or movable 
terminal is chosen by moving the brush member bodily into 


pcsition for contact, whereas in the other (the Lorimer sys- , 


tem) all brushes are in contact, -and one is electrically chosen 


two in electrical contact for a short period. There is a by an auxiliary switch. 
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limit to the time which the switching operation may con- 
sune and to the cost of the machine for effecting it. The 
human motor of the manual switching system has a mecha- 
nical advantage over the machine of a controlling nature— 


the operator can use vision and can plan to determine the. 


course which her hands shall follow in applying the movable 
to the fixed terminal, and in removing it at the end of con- 
nection—and thereby is enabled to move the terminal in 
three co-ordinate directions, as no machine so far designed 
18 capable of doing. In all switching machines the movable 
terminal is provided with a free and clear path to and from 
all fixed terminals, and moves in one direction or in two 
co-ordinate directions in a plane. The human motor, there- 
fore, has been used to operate a number of movable terminals 
(plugs) over the same field of fixed terminals (jacks) for 
making a considerable number of simultaneous connections; 
while the mechanical motor is confined to moving a single 
movable terminal (brush) over its allotted field of fixed ter- 
linals, which must be multiplied together before movable 
terminals in sufficient number to provide for connections 
occurring simultaneously. 

rhe three limitations suggested—time of switching, cost, 
and number of machines—have determined the nature of 
techanical line switches, and each has given rise to a series 
of inventions and developments. * Of these the time limit 
within which the switching operation must be completed has 
imposed the most rigid restrictions, and has resulted in the 
most various. and. striking characteristics of switching 
mechanism. : 

The obvious method of arranging the terminals in a single 
tow, whether straight, curved, or circular, is immediately 
open to the objection that the speed at which the movable 


terminal can be driven is limited by the necessity of stopping. 


accurately upon the required terminal and without a destruc- 
tive blow. The mass of the moving member cannot be 
brought below certain limits without sacrificing durability 
and rigidity; the speed of motion and the accuracy of stop- 
Ping at the point reguired is determined by the quickness of 


action of magnets of which the power diminishes as the. 


quickness is increased. Because of. these physical conditions, 


it has not been found feasible for commercial service to’ 


Propel the movable terminal over more ‘than about 50 or 60 


All the co-ordinate switches require two motor elements. 
Moving at the same rate of speed as a single-row switch, 
they can cover much larger fields of terminals—it is prac- 


ticable to. reach the most remote of 2C0 terminal points in‘ 


one second. 

The single row of terminals has been arranged in a straight 
line, in an are, and in a complete circle. The straight line 
is best suited to large switches, for the reason that many 
rows can be placed side by side in a compact arrangement ; 
the. single curved row is suitable only for small switches; 
the complete circular row is far too bulky for switches of 
considerable capacity, and presents serious difficulties in 
attaching wires. The rectangular fields take the form of plane 
surfaces, ares of cylinders, complete cylinders, and segments 
of spheres. ° 

It will be apparent that the motor elements required for 
producing the motion -of movable terminals so diverse in 
extent, rate, and direction, must be correspondingly various; 
but development has favoured two general types, of which 
one is the ratchet or ‘“ step-by-step’’ motor, and the other 
the power-driven motor, each with a different characteristic 
method of control. 

Possibly the ratchet motor has the advantage of the longer 
history; the earliest automatic switching mechanisms were 
of the same nature as the early Wheatstone telegraphs, elec- 
tric clocks, and like mechanism. Switches which contained 
only a small number of terminals were intended for location 
in lieu of operators, in remote places lacking sources of ade- 
quate electric power. For such circumstances it is extremely 
well suited. With the demand for massive construction, high 


speeds, and large switch capacity, the limitations of ratchet ' 


motors have been found serious, and recourse has been had 
to constantly driven motors to which the moving-switch 


member is clutched as required. The ratchet motor has the ' 
_ advantage of being quiet, except at the moments of propelling 


the switch member, which may amount to no more than 
one or two minutes per day. Aside from the presence of a 
constantly moving part, simplicity of construction and easy 
maintenance would seem to be in favour of the power-driven 
clutch. For such work as is required of a telephone switch, 
it is a surprising fact that the annual cost of a piece of shaft- 
ing maintained in constant motion is very little more than 
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that of the same piece of metal still, and much less than the . 


cost of maintaining a more complex form of motor device. 
Size oF MACHINES AND NUMBER OF MULTIPLES. 

The accommodation of the traffic requires a sufficient 
number of multiple fields each with its movable terminal 
and motor to make and maintain the maximum number of 
connections simultaneously required in the _ particular 
numerical group represented in the field of terminals. 

The maximum requirement deviates considerably from the 
average of the traffic requirements, and the deviation in- 
creases very greatly as the group of lines diminishes. This 
fact under present conditions of manufacture has an im- 
portant’ influence upon the number of terminals which may 
be brought together in a single multiple field, and on_ the 
consequent dimensions of the individual machine switch. 
The machine for maximum economy in first cost must repre- 
sent a choice between a large number of terminals very 
inefficiently employed, with a minimum number of motors 
and movable members very efficiently employed, on the one 
hand, and on the other a small number of terminals effi- 
ciently employed and a large number of motor and moving 
members inefficiently employed. Fig. 1 shows. the computed 
total of movable terminals and motors, and of fixed terminals, 
required for performing the switching in a 100,000-line ex- 
change furnished with machines of different dimensions— 
from 10 points each to 1,000 points each. ; 

The subsequent cost of maintenance is, however, of weight, 
since this cost is affected in a more important way by the 
multiplication of moving parts than it is by the multiplication 
of fixed parts. 

The motion of the switching machine may be controlled 
primarily in either of two ways, for functions which may be 
described as ‘‘ seexing’’ and ‘‘ choosing ’’ respectively, corres- 
ponding to the operator’s connecting with a calling line 
(which she does by seeking out the particular line displaying 
a signal) and connecting with a wanted line (which she does 
under the direction of the subscriber by the process of 
numerical choice). The switching functions are not essen- 
tially different; the moving terminal of a seeker or finder is 
driven to the required points and stopped there by the 
different conditions of the point itself; whereas in the choos- 
ing-switch or selector, the moving terminal is propelled 
through a measured distance which is controlled from a dis- 
tant point; both functions are sometimes combined in the 
same switch. Nevertheless, the finders commonly require a 
smaller field of terminals for efficient operation than selec- 
tors, and each of the developed machine switching systems 
contains two forms cf switching machine based on this dif- 
ference of function. 


TRUNKING THROUGH SWITCHES. 


The switching machine in itself is quite inadequate for 
ir.terconnecting the lines of even a small telephone exchange. 
The manual switchboard is, as noted, limited to about -10,000 
lines within reach of the operator with a plug. The largest 
machine switch so far constructed is limited to about 500 
lines within reach of the movable terminal. Recourse is 
therefore had to combinations of machine switches operating 
in series, the seekers connecting the calling lines into 
diminishing groups of trunks, finally to the first series of 
choosers, whence they are distributed under direction of the 
calling subscriber through continually ramifying groups to 
the wanted lines. The mechanism for distributing the in- 
coming calls to their destinations in the field of called lines 
is exactly like that resorted to in, the manual system when 
the single mu'tiple-jack field was outgrown, namely, trunk- 
ing the call to a multiple jack of a free-testing junction line 
in a chosen group of junctions, which ends in the moving 
member of a switch at a distant point before another field of 
jacks containing the wanted line. As pointed out at the 
beginning of this paper, the manual trunking method is 
practically limited to two switching operations in sequence, 
because of the time taken by operators to communicate and 
to perform their functions. The switching machine is free 
from this limitation, and permits the switching of connec- 
tions through successive junction lines and machine switches 
to an unlimited extent. 

The function, of the seeking switch is to concentrate the 
connections originating in a large group of lines upon a 
limited number of the more complex and costly elements 
gvolved in the connection, namely, the group-choosing 
switches and the speech-transmitting and controlling gear. 
The function of the choosing-switch or group-switches is the 
reverse—to distribute the traffic from those general and rela- 
tively costly appliances to a large number of call-receiving 
lines—and this purpose likewise is served by one or more 
choosing switches in series, which choose free paths through 
ramifying groups of trunks. In this case, however, since the 
purpose of the selection is to reach a particular line, the 
connection into the next group cannot be made at random, 
but a free trunk in a particular group of trunks must be 
chosen (aig. 2). The choice of group can be made. by a 
separate choosing-switch which connects through to a seek- 
ing-switch having access to the desired up of trunks: 
or by setting in motion one of a number of seeking-switches 
connected in multiple with the chosen trunk, each of which 
has access toa different group of trunk Jines; or by concen- 
trating terminals of all the groups in a. single switching 


machine and performing in the same machine the double 
choice of a particular group and an ‘idle trunk in the group, 

As so far developed the two first-described methods of choy. 
ing the group require for each trunk a separate movable 
terminal and motor for each group to be chosen; while iy 
the latter plan—making the double choice in a single 
machine—one, or at most two motors are required (one fo 

choosing the group and one for choosing the idle trunk in 

the group), but fixed terminals for all trunks of all groups 
must be assembled in a singie machine.’ The former plan 

thus calls for a large number of moving elements very ip. 

efficiently used, while the latter plan requires a large number 

of fixed terminals inefficiently used by a small number of 

movable terminals. In this case also, the choice of a com. 

mercial switching plan is determined by the relative cost gf 

movable and fixed terminals. It is unnecéssary to-emphasige 

the desirability of thus concentrating the traffic of the tele. 

phone system in the minimum number of machine switches; 

the extent to which it can be carried determines both the 

dimensions and number of the switching machines, and thus 

the cost of the equipment This concentration has been one 

of the main causes of the reduction in cost of machine-switch. 

ing equipments to a point at which such systems can compete 

with manual-switching systems. The extent of the concen. 

tration, or, in other words, the relative number of paths 

through the switching equipment for simultaneous connec. 

tions, determines not only the cost of the equipment, but 

also the quality of service it is capable of rendering to the 

users. Such a number of paths could be furnished as cer- 

tainty would carry the maximum traffic in the busiest hour 

ever experienced—but only at high cost.. At the other ex. 

treme, the switching equipment may be reduced to a point 

at which, during busy periods, such a large percentage of 

connections are prevented or delayed’ by the occupation of 

all trunks, or of trunks at some place of maximum conges. ' 
tion, that service is seriously impaired. In planning the 

switching equipment, the constructor, as well as the pur. 

chaser, must make a choice between first cost and quality of 

service. ' 

For the inventor, the engineer, and the purchaser of 
machine-switching equipments, the computation of the num. 
ber of paths from calling to called lines, and the number of 
machines and trunk links necessary- for- producing the paths, 
becomes essential. 

A subscriber calling, either gets through and speaks with 
his wanted subscriber, or he fails to get the wanted party; 
the result of failure will be the definite loss of‘ revenue for 
the owner of the equipment coupled’ with -dissatiafaction on 


. the part of the users, or a large increase in calling rate result- 


ing from repeated futile calls, Each such repeated ‘call may 
involve the use of the plant to almost the same extent asa 
successful and revenue-producing ~~ 

In the manual-switching systera ‘the calciilation in advance 
of the elements for use in common has not been essential; 
but in the planning of machine-switching equipments the 
accurate adjustment of the switching capacity to traffic in 
advance of construction is important. The number of trunks 
or junctions linked together to form a through circuit is 
larger than in manue! equipments; the switching mecha. 
nisms for connecting the successive links form a large part 
of the total cost of the switching equipment; the addition of 
link circuits when later required is more difficult and rela. 
tively more costly; the necessity for the addition cannot be 
observed with equal facility; the required switching capacity 
largely affects the nature of the mechanism. 

_A large number of calls originating under defined conii- 
tions can be treated as though they were initiated and distri- 
buted purely by chance through given periods of time, and 
as originating and terminating at random in. the different 
numerical or geographical groups of lines. The switching 
equipment must have a carrying capacity or number of 
paths for the maximum number of connections required in 
the busiest moment, end for accommodating the maximum 
requirements from any group of call-originating lines to any 


_grcup of call-receiving lines. It would be a simple matter 


to plan an equipment for distribution in time and in groups 
of numbers on a basis of averages, but the system so planned 
would be deficient to the point of practical inoperativeness. 
Studies of chance are employed to determine the probable 
deviation from the average. It is not expedient. to provide 
for an absolute maximum .of paths, but it is necessary to 
cempute and make such provision that the switching capacity 
of any portion of the exchange probably shall not. be ex- 
ceeded more than a certain small number of fimes which 
will appear negligible. 

The correspondence between the number of switches re- 
quired by traffic of given amount and character, as observed | 
and as computed from observed duration of conversation, 15 
shown in fig. 8. The observations were made in. a sem! 
automatic. machine-switching equipment known hereafter 
The total: number of connections during the period 
of observation was 846, the average holding time ‘per connec: 
tion being 55.9 seconds. The selectors observed contained 2 
trunks in a group; the 22nd_ trunk. was not required during 
the period of observations, though 21. trunks were required. 
As computed for one call lost in the period, 22 trunks might 
have been once exceeded. The correspondence between ob- 
served and computed results is noticeably close, 

(To be continued.) 
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Discussion. 

The er was read and discussed at a meeting’ of the 
Loca Section of the InstrruTion on March 
1917. 
Me, T. Prummer said that the Post Office, in order to test 
the rival claims of various systems, had had machine-switch- 
ing telephone gears installed by different contractors at some 
1é towns. . The small installation at Dudley was opened in 
September last.. Most of the other installations had been 
working for sometime. under service conditions, and careful 
records were being kept of the. costs of capital and mainten- 
ance,- as well.as of the, defeets.of-the-different systems and 
the faults to.which they -gave rise. - In the course, therefore, 
oi the next-year or two. fullinformation-on these most 1m- 
portant matters would have been secured by the Telephone 
Administration. Apart from the question of economy in 
regard to-the employment of operators, the great improve 
ment in machine..switching was, in his opinion, the substi- 
tution of rigid electrical and mechanical contacts. and gears 
for the flexible. switching cords: ordinarily. used. on manual 
boards.- A very. large percentage of complaints of unsatis- 
factory working were. due. solely to defective cords, which 
remained the essentially, weak feature in the manual switch- 
board. The reduction in the employment of operators brought 
about by the installation of machine switching meant a very 
large saving in exchange buildings, not,only on account of 
the comparatively small floor space occupied by the machine- 
switching gear, but also because of the saving in retiring 
rooms, dining .rooms, .&c., for; the operators.. The automatic 
system had a. further advantage in relieving the telephone 
service from the imputation, rarely deserved, of delay in 
completing calls:.on:.the part of thé operators... The sub- 
scriber. made his own call, and knew that any following 
delay was entirely due to. the person. called not attending 
promptly: to the telephone. _ The arrangements for machine 
switching had been worked out to give practically an identical 
service with the manual board, the only difference. being in 
relation to the need for the handling of traffic. by_operators 
on the manual board in connection with certain differential 
rates for the use of junctions, and the trunk service. Self- 
contained towns seemed to him to give the best results in 
the economy of operating staff which was brought about by 
the absence of junction circuits to other exchanges, unlike 
an area served by multi-exchanges. The case of Dudley from 
this point of view was not entirely satisfactory, as it was a 
single exchange in a large multi-exchange area with an ex- 
ceedingly Jarge number of junction circuits in comparison 
with the number of direct exchange lines connected, and this 
called for the employment of a.comparatively large number 
of .operators.on the manual switchboard fitted in addition to 
the” machine-switching gear. Of course, this was working 
the automatic system under the greatest disadvantage from 
an-.economic aspect, and if the results proved satisfactory 
at Dudley they wor'd be much better under more normal 
conditions. .,His experience was that the type of skilled men 
employed im dealing with the maintenance of ordinary 
common-battery exchanges of. the larger type were fully 
capable of handling. antomatic.exchanges, and there. was no 
need for the special training of such men. The figures relat- 
ing to the maintenance man-hours. seemed rather low; Mr. 
McBerty had explained that they referred to the, moving 
switches only. Locally, such low. figures had not been 
reached. _ When odd automatic exchanges were installed, 
relatively high maintenance. costs must be expected, as a 
certain number of men had to be trained in excess of the 
actual requirements so as to be available in case of emer- 
gency through sickness, &c. This factor would disappear 
as the type of exchange became more general, and a margin 
of trained staff became available for emergencies. 

Mr. R. G. Masaroon (Post Office Engineering Department) 
pointed out that in working an automatic telephone exchange 
the subscriber was given something to doin getting his call 
through. , Inventors.in the past had been too leniently disposed 


towards the subscriber by relieving him of the necessity of 


doing anything except the lifting of the telephone from its rest 
and speaking. After a change-over from the magneto system to 
central-battery . working, subscribers frequently complained 
of the delay ‘in answering ‘calls, although the service under 
the new conditions was superior to what it had been under 
the old, i.e., the answering time was less. This had proved 
to be due to thé subscriber having nothing to do but wait 
after putting the telephone to his ear, whereas in a magneto 
system there was a handle to turn, and the time passed 
more quickly. He looked forward to the time when all ex- 
changes would be automatic, and the subscriber in making a 
call from, say, Exeter to Dundee would operate dials con- 
trolling the mechanism at intermediate points, and thus set 


up, the cireuit for himself. He asked whether any means had - 


been devised for redistributing the lines for outgoing traffic. 
Any redistribution which necessitated changing subscribers’ 
numbers was out of the question, and the rigidity of the 
automatic system in this respect appeared likely to be the 
cause of difficulties in adjusting traffic to meet abnormal 
conditions. 

Mr. W. OC. Borprivce referred to the reaction which the 
extension of the automatic telephone system was expected 
to have on the design of external plant. He emphasised the 


saving in the comparatively heavy conduit and cable cost 


which would ensue from the placing of small automatic 
units, requiring only occasional: attention, in suburban areas, 


. and the connecting of such to the central automatic exchange 


by a limited number of “ trunks.’’ 


THE LUMEN AS A MEASURE. OF 
ILLUMINATING POWER. 


At a meeting.-of the ENGINEERING SOCIETY on 
January 16th, a discussion- took place on the use. of the 
““Jumen ”’ as -a measure of iuminating. power, in place of 
““mean spherical candle-power.’’ The total flux of light from 
a source of lumens is obtained by multiplying the mean 
spherical candle-power by 4 , and the scientific arguments 
in favour of the lumen have been summarised by Mr. Leon 
GASTER in the Illuminating. Engineer as follows :— 

1. Mean spherical candle-power is an imaginary quantity. 
Few, if any, existing sources approach a ‘‘ point-source’’ in 
dimensions, or radiate uniformly in space. But the flux of 
light in lumens is a real quantity, independent of the area 
of the source or-its distribution. 

2. In every calculation in which mean spherical candle- 
power is obtained, we must first obtain the total flux of light; 
the latter, therefore, and not. the former, is the fundamental 
quantity expressing the total illuminating power of a source. 

8. Determination of mean. spherical candle-power from polar 
curves is tedious, and, in the case of sources whose distribu- 
tion about a vertical axis is not symmetrical (such as lamps 
with parabolic mirrors, many flames, &c.), very difficult. It 
is therefore advisable to develop alternative methods of direct 
measurement, such as the Ulbricht sphere, and these methods 
essentially measure flux. 

4. Mean spherical candle-power is of no practical utility in 
calculations. The flux in lumens is useful, and a knowledge 
of the flux of light of any beam leads at once to a rapid 
estimate of the average illumination on any surface on which 
it impinges. In studying the path of beams of light, and in 
expressing brightness, the use of lumens leads to great simpli- 
fication and avoids the anomaly of two distinct methods of 
specifying the latter quantity (candle-power per square inch 
and equivalent foot-candles). . 

5. The word lumen is understood in all the chief countries 
of Europe and in America. The words used to indicate mean 
spherical candle-power differ according to the language. 

The discussion was opened with a paper by Prof. J. T. 
Morris, who emphasised the inadequacy of the ‘‘ horizontal 
candle-power ’’ of a lamp under modern conditions of use, as 
a guide to its performance. It was essential to take into 
consideration the effect of the shade or reflector used with the 
lamp, and to treat the combination as a complete unit. While 
the polar curve of light distribution was indispensable to the 
expert, the information contained in such curves could not 
be summarised for rating purposes. Moreover, such lamps 
as the half-watt lamp presented difficulties in the measure- 
ment of horizontal candte-power, and were not comparable 
on this basis with other lamps.. The only proper basis of 
comparison of such lamps must be in terms of the total 
amount of light emitted in all directions. The mean spherical 
candle-power would be lower in numerical value than the old 
rating, which would be objectionable on commercial grounds, 
and it was also an imaginary quantity; in most cases the 
light emitted in different directions varied enormously. 

Recently, however, the suggestion had been brought for- 
ward that lamps should be rated in terms of the total flux of 
light, the unit of which was the lumen, i.e., the flux of light 
received by a surface 1 sq. ft. in area, and having an illumina- 
tion. over its area of 1 ft.-candle. The above definition was 
also equivalent to stating that the lumen was the flux of 
light emitted by a source of unit candle-power in unit solid 
angle. The solid angle subtended at its centre by a spherical 
surface was 47, and the flux in lumens from any source was 
therefore obtained by multiplying the mean spherical candle- 
power by this figure.’ 

On the lumen rating, therefore, a 40-c.p. lamp would be 
sold as a 350- or 400-lumen lamp in future. : 

In the report of the Committee of the American Illumi- 
nating Engineering Society on Nomenclature and Standards 
presented at the Convention last September, it was definitely 
specified that illuminants should be rated in terms of lumens 
in the future. 

In this country, also, it seemed that the makers of electric 
lamps contemplated adopting the lumen, though it might be 
necessary also to state candle-power values and to show their 
relation to lumen values during the transition period. Once 
the lamp makers had adopted the necessary photometric 
apparatus, the ease of measurement and certainty of the 
result would recommend methods based on the measurement 
of total flux of light. 

Apart from the loss of light involved by the use of a globe 
or reflector with a lamp, the output of the combined unit in 
lumens should be affected by any measures that were 
taken to alter the distribution of light. If the lumens in each 
zone from such a unit were tabulated the summation of these 
values gave at once the total flux of light, and by comparing 
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this with the output in lumens of the lamp used, the efficiency 
of the globe or reflector could be readily ascertained. 

It was convenient to work with lumens in the usual 
formule for determining the average illumination in a room 
resulting from a given arrangement of lamps, and particu- 
larly when the approximate average illumination over an area 
needed to be. quickly determined. It also facilitated calcula- 
tion of the illumination derived from extensive illuminated 
surfaces, such as occurred in the case of indirect lighting. 
Again, we were almost compelled to utilise the conception of 
flux of light when dealing with concentrated beams such as 
occurred in the searchlight and the optical lantern. 

Mr. F. W. Wituicox read a paper, in which he said that 
the fundamental requirement was a definite unit which would 
always clearly and invariably express one thing. This condi- 
tion the lumen complied with, and the candle-power unit did 
not. When the lumen was employed either as a measure of 
luminous value or to express the efficiency of the illuminant, 
its terms were precise. For example, when. we expressed the 
efficiency of an electric lamp in the usual terms “* watts per 
candle,’ a query arose as to what variety of candle was meant 
—whether the mean spherical or the mean aa ee or the 
tip end value, &c.—whereas ‘‘ watts per lumen ”’ “lumens 
per watt’’ was wholly definite. 

Again, the filament of an electric lamp could be re-shaped 
and concentrated so as to give its maximum value in any 
given direction, and by simply frosting or silvering the upper 
part of the glass bulb, a lamp might be made to give appar- 
ently very much increased candle- -power value for the same 
energy from the same length and section of filament, and the 
variations in candle-power values obtainable in different 
directions with different kinds and shapes of reflectors were 
well known to all. The same amount of light flux (lumens) 
was made to give—now 50, now 100, now 500, or more candle- 
power value. — 

The exceeding difficulty of trying to assign candle-power 
values to many of these shapes of filaments was apparent 
when they considered the light distributions as shown in 
figs. 1, 2, 3, and 4. The luminous output of a lamp as ex- 
pressed in lumens remained the same, whatever the shape 


‘* foot-candles per square foot per watt’’ (the expression for 
efficiency of illumination) became more simply ‘‘ lumens per 
watt.’’ We also had the efficiency of the lamp clearly and 
fully measured by lumens’ per watt, instead of watts per 
candle. The brightness of a surface, ‘either ‘ self-luminous” 
and radiating light, or made luminous by reflected light, 
might be preferably expressed in terms of lumens per sq. ft. 
or per sq. cm. instead of candles per sq. ft. or per sq. in., or 
in “equivalent foot-candles.”” Thus the lumen was an ‘all- 
round term of general application in lighting ework. 

In fig. 10 was given a graphical representation of the 
lumen shown by means of the unit sphere. 

The lumen was essentially a quantity denoting rate of flow 
of energy in the form of light, and therefore analogous to, 
and of the same dimensions as, watts. In order to obtain 
the total light-output during a given interval of time, analogous 
to energy, we must multiply the flux of light by ‘the period 
during which it operated. The output of light from a source 
in a given time was, therefore, conveniently expressed in 
lumen-seconds or lumen-hours. 

It .was certainly -much better, in adopting the flux idea for 
expressing luminous output, entirely to drop the term ‘‘candle- 
power’”’ in any expression for this unit, and substitute an 
entirely new term, such as the lumen. In this way, we cut - 
loose from all. the previous deficiencies and misconceptions 
associated with the term ‘‘ candle-power.”’ 

The merits of the lumen would ultimately force its adoption, 
and a number of the leading electric lamp manufacturers in 
Great Britain, as well as the Holophane Co., were adopting 
the plan of expressing their luminous ratings in lumens. 

In employing lumens in practical illuminating problems, 
engineers have recourse to the utilisation efficiency factor, 
which is the percentage of the total amount of lumens given 
by a luminous source which is made available upon the work- 
ing plane or illumination area considered. 

In lighting a room, the area of the room in square feet is 
multiplied by the intensity desired in foot-candles. This at 
once gives the net lumens required. To find the total lumens 
required from the lamps, we divide the net lumens by the 
utilisation efficiency or factor decimally expressed. We then 
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of the filament, and no matter what variations of external 
arrangements or what accessories (reflectors, &c.) were em- 
ployed with the lamp (always, of course, allowing for any 
absorption losses there might be in the accessories). | 

A serious defect of candle-power was that the value mute- 
rially altered (as in the case of light distribution curves), 
according to the direction in which it was measured. Praci\- 
cally a unit of candle-power should have the same value 
whether measured horizontally, vertically, or at any angle. 
Actually it did not, as was shown by a consideration of the 
spherical surface surrounding a lamp.. 


The diagrams in figs. 5, 6, and 7 clearly illustrated the - 


difficulties. It was hopeless to expect people to understand 
_ the apparent inconsistency of these different curves contain- 
op! iy unequal areas, and yet representing the same volume 
of lig 

The case was no longer that of the early days—the simple 
light value given by 4 lamp in a given direction. The modern 
case must provide for expressing luminous values given by 
lamps in combination with reflectors or glassware, distributed 
directly or indirectly vid the ceiling, or part directly and part 
indirectly as in semi-direct lighting. The diagrams in figs. 8 
and 9 illustrated this point, and showed two characteristic 
cases of light distribution from modern lighting equipment. 
The idea of flux of light suited these complex conditions 
admirably, and the lumen correctly expressed luminous values 
for all cases and conditions. 

The value established for the lumen was the amount of 
light froma unit source falling upon a unit surface, all 
points of which were at unit distance from the source. 

A lumen would give an intensity of one foot-candle over 
an area of one square foot. The average illumination at all 
points of the unit sphere mentioned above would be one 
foot-candle. 

We thus had the total light output of the lamp definitely 
measured by the lumens, instead of light intensity in some 
one direction by candle-power. We had the illumination 
values measured by lumens per square foot.’ As each lumen 
corresponded to one foot-candle per square foot, the term 


have the total lumens which the lamps must give, and by 
reference to a table of lumen values for the various sizes of 
lamps, we can select the most suitable size to accord with 
the desired number of points to be fixed, or we modify the 
number of points: to accord with’ the lumen value of some 
desired size of lamp. The simple equation for’such work 
is :— 
Floor area in sq. ft. X intensity in PE me ne 

Utilisation efficiency as a decimal X lumens per lamp 


No. of 
lamps. 


TABLE I.—LumMEN Data FOR METAL-FILAMENT (TUNGSTEN) 
LAMPS, OF SIZES AND EFFICIENCY STANDARDS IN GREAT 
BRITAIN, JANUARY, 1917. VOLTAGE CLAss, 100 —130. 


Initial lumen values at various utilisation 


Efficiency. efficiencies. 
Size of lamp 
in 
|Watts per} Lumens 
total watts mean per beg 0°60. 0°50. 0°40. | 0°30, 
horiz.c.p.| watt. 3 
20 1:20 81 163 815, 652) 48-9 
30 1:15 85 168 127°5 16°5 
40 1°15 84 341 204°6 170°5' 136 102'3 
60 1:10 89 535 821 2675, 214 160°5 
g 100 105 9°3 558 465 372 279 
fs 150 1:0 98 1,470 882 735 588 441 
2 100 _ 12°5 1,250 150 625 500 875 
he; 150 _ 13°4 2,010 1,206 1,005 804 603 
200 _ 14°0 2,795 1,677 1,397°5 | 1,118 838°5 
37 300 _ 15°3 4,600 2,760 2,300 1,840 1,880 
2 500 _ 16°12 8,060 4,836 4,080 | 3,224 | 2,418 
= 1,000 _ 180 18,000. 10,800 9,000 7,200 5,400 
\ 1,500 27,000 | 16,200 18,500 |10,800 | 8,100 


Table I presents a list of standard vacuum type and half- 
watt type metal-filament lamps, and gives the efficiencies at 
present supplied in Great Britain. This table also gives full 
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lumen values for each size of lamp, and the corresponding 
lumen values at various utilisation efficiencies. ; 

The use of the sphere photometer is rapidly growing, and 
simplifies the problem of measuring the total flux of light 
from an illuminant. The lamp is inserted in the centre of 


an enclosing sphere, and the total light flux. given out by the 


Fig. 5.—IDEAL CURVES, SHOW- F ia. 6.—APPARENT VARIATION 


INGSAME TOTAL LIGHT FLUX. 
EacH CURVE 


(THE SAME TOTAL LUMENS) 


EXPRESSES 
EQuALILLUMINATING VALUE . 


IN CANDLE-POWER FROM A 
300-waTT LAMP, THROUGH 
USE OF VARIOUS REFLEC- 
TORS. ; 


BUT APPARENTLY VERY DIF- 
FERENT CANDLE-POWER 
VALUES. 


lamp is measured in one reading. This reading can be 
directly measured in lumens without~- having recourse to 
candle-power values. 

It is, however, convenient and natural to convert candle- 
power values into lumen values as results are at present 
almost invariably available in terms of candle-power. The 


Mr. A. Wise thought the public would have difficulty in 
appreciating the significance of the new rating in lumens; if 
the M.s.c.P. were stated, anyone who wished to work in 
lumens could easily make the conversion. Mr. C. H. PITMAN 
suggested that lamp lists should give total lumens and lumens 


Fig. 10.—GRAPHICAL REPRESENTA- 
TION OF THE LUMEN. 


per zone, and fittings lists should give conversion figures for 
particular reflectors. Lamps might be rated in lumens per 
watt. Mr. J. S. Dow agreed as to the disleading character 
of the candle-power rating, and referred to the utility of the 
lumen rating in dealing with beams of light from projection 
apparatus. Mr. L. Gaster said that the leading manufac- 


CANOLE POWER 


Fie. 7.—DIAGRAM SHOWING 
HOW, IN AN EXTREME CASE, 
THE SAME: ToTaL LIGHT 
FLUX MAY BE DISTRIBUTED 
sO AS TO SHOW VERY Mis- 
LEADING APPARENT VALUES 
OF CANDLE-POWER. 


ordinary metal-filament (vacuum type) lamp gives a lumen 
value about 10 times its candle-power (mean horizontal).* 

The lumen has received the endorsement of the American 
Illuminating Engineering Society, of the Association of the 
Edison Illuminating Companies, and of the National. Electric 
Light Association, and is being employed in regular practice 
in the rating of electric lamps. 


EQUIPMENT. 


DIscussIoN. 


In the discussion which ensued, Mr. 8. H. CALLtow said 
that the old method of rating illuminants by horizontal 
candle-power was inadequate to meet present-day conditions, 
and lent itself to deception: Mr. J. G. CuarK admitted the 
usefulness of the lumen, but said that information as to the 
distribution of the light was indispensable, and therefore the 
distribution curve must be retained. Mr. A. Biox urged that 
the Society should take steps to make the term intelligible-to 
the average contractor. Dr. L. Rapinovitcn feared that the 
larger values would confuse the public, and that the deter- 
mination and guarantee by the lamp maker of a definite 
number of lumens would be complicated. The M.H.c.P. could 
be converted into M.s.c.P. by the use of the coefficients ex- 
plained by Prof. Fleming, which might be mentioned by 
makers in their catalogues. Mr. G. CAMPBELL said that if 
the ‘Tungsten Lamp Association would agree to mark their 
lamps in lumens and watts, a great step forward would 
result. Mr. E. Stroup pointed out that for comparative “pur- 
poses the quantity of light emitted by a lamp must be known, 
irrespective of its distribution. As the lumens were about 
10 times the M.H.c.P., by the use“of a “‘deka-lumen”’ the 
new ratings would be made practically identical with the 
old. It was useful to remember that 


Lumens = foot-candles X sq. ft. 


*The mean spherical candle-power of the ordinary vacuum 
metal-filament. lamp is 78 per. cent. to 79 per cent. of the 
mean horizontal candle-power. Therefore the flux in lumens 
is 12.57x0.79=9.94, or. practically 10 times the mean hori- 
zontal candle-power. 


Fie. 8.—Ligut DISTRIBUTION FROM 
VELURIA HEMISPHERE, SHOWING THE 
CoMPLEX CHARACTER OF LIGHT DIs- 
‘TRIBUTION WITH MODERN LIGHTING 


Fig. 9.—LigHt DISTRIBUTION FROM “STRELA” 
FITTING, WITH HOLOPHANE REFRACTOR, SHOWING 
SPECIAL CHARACTER OF LIGHT DISTRIBUTION 
DESIRABLE FOR STREET LIGHTING. 


‘ 


turers of lamps and reflectors in this country were favour- 
ably considering the proposal, and the Illuminating Engineer- 
ing Sociéty would gladly assist in the educational work that 
would be necessary. ‘ 

Mr. A. P. Trotter (chairman) expressed a wish for a 
definition of the lumen that would meet the case of the man 
in the street. 

In reply, Mr. Witicox pointed out that the large numerical 
values in the lumen rating permitted a more accurate expres- 
sion of efficiencies than with candle-power ratings, ‘‘ candles 
per watt’’ being less than unity, whereas ‘‘lumens per 
watt’’ would be convenient numbers. Prof. J. T. Morris 
commended the proposal that the Society should issue an 
explanatory pamphlet, and pointed out that with half-watt 
spiralised filaments and other innovations, the Fleming co- 
efficients were rendered useless. 

In later communications to the Illuminating Engineer, 
Mr. A. P. Trotrer and Prof. A. BLonpet dealt further with 
the subject, the latter reviewing the history of the lumen as 
a unit since he introduced it in 1895, while the former, after 
discussing the factors involved, suggested that one might 
say that ‘‘one lumen is 0.08 of the whole light emitted from 
a source giving one candle in every direction.” 


Electroculture in the Greenhouse.—A recent paragraph 
in the Star mentions an interview with Mr. Thomas Clark, an 
electrical man whose apparatus for the intensification of growth in 
plants, &c., is, we gather, working in several large market gardens. 
At the” Highfield Nurseries, at Billericay, it has been found that 
tomatoes and cucumbers, and other produce, are on the market a 
fortnight before those of other nurseries ; strawberries are 20 days 
earlier. To work four large greenhouses, 200 ft. by 28 ft., an 
apparatus costing £100 is required, with an oil engine costing £35 ; 
the weekly running cost is given at 2s. 6d. The discharge wires 
ere suspended 6 ft, above the floor, from insulators, — 


if 
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ELECTRICAL ENGINEER SENTENCED. 


At Otley Police Court, last week, Sydney Harold Bill, late elec 
trical engineer and manager to the Ilkley District Couhcil, was 
charged with having stolen a quantity of three-core armoured 
electric cable, valued at £110, the property of the Ilkley Council. 
The prisoner appeared in khaki, having joined the Army. It was 


- stated that he was originally employed as clerk of works in con-, 


nection with the installation of the Council’s electric lighting 
undertaking, and was subsequently appointed manager. He joined 
the Forces last June, since when Mr. John Senior had been acting 
as his substitute. The shortage of cable was not discovered 
until January, when the Western Electric Co., from whom the 
cable had been purchased. requested the return of two empty 
drums. The drums could not be found. Inquiries elicited the 
information that two drums of cable had been sent by the accused 
from Ilkley to the Workington Iron and Steel Co., but that concern 
stated that they had purchased them through a gentleman in 
Glasgow. That gentleman, on being communicated with, refused 
to give any information beyond that he had made the purchase 
through an advertisement. The pages of the electrical journals 
were searched, and it was found that the cable had been advertised 
for sale and that the advertiser was the accused. The cable 
had been dispatched in the name of the Western Electric Co., 
Ltd., but that firm denied all knowledge of the transaction. The 
Council had had no wish to sell the cable, as it was of use to them 
and the price was continually advancing: 

Mr. F. S. ECKERSLEY, the Council’s clerk, said it was painful to 
him to have to prosecute, as the defendant had been a fellow 
official and they had been on quite cordial relations. 

In defence, it was pointed out that the accused, who is 33 years 
of age, and has a wife and three children, had had an honourable 
career. He was a member of the Institution of Electrical Engi- 
neers. He had offered himself for service in August, 1914, but was 
rejected because of a bullet wound in the leg, received during 
manceuvres. In 1915 he was offered a commission in the Royal 
Engineers, but the Council did not want him to leave, as they 
valued his services. Later, on undertaking to provide a substitute, 
he was allowed to join the Naval Volunteers, being appointed an 
electrical engineer on a boat. Afterwards, his commanding officer 
advised him to join the Flying Corps, but he was too old, and 
therefore, under promise of a commission, he joined the Royal 
Field Artillery asa private. He had always had a good character 
and had held many good appointments, including that of assistant 
electrical engineer to the Mersey Docks and Harbour Board. He 
had sold the cable because he was pressed by creditors, and had 
hoped to be able to replace it before anybody should know that 
it had been sold. 

The BENCH held‘that-the offence was far too serious to be dealt 
with-lightly.. But-for the fact that the defendant had done his 
best to-serve his country, the maximum sentence of six- months’ 
imprisonment would have been passed, but he would have to go’to 
prison fortwo months. They hoped that afterwards he would do 
his best to restore his lost character. 

The Ilkley District Council, last week, formally discharged Bill 
from the position of electrical engineer, and appointed Mr. John 
Senior, the acting engineer, in his place, at the same salary of £250 


per year. 


WORKMEN'S COMPENSATION. 


AT Preston County Court, last week, Judge Sturges declined, on 
account of the inadequacy of the sum, to approve a settlement 
under the Workmen’s Compensation Act awarding Margaret 
Casson, aged 18, £25 for the loss of the end of the index finger of 
the right hand while cleaning a machine at Messrs. Dick, Kerr and 
Co.’s works. 


MuNITIONS CouRT CASE. 


BEFORE the Munitions Tribunal at Edinburgh, last week, an 
apprentice electrical engineer, George Barrett, of Leith, was 
charged, in absence, with having engaged and signed on as a 
member of the crew of a steamer owned by a Glasgow firm, 
without consent and without a clearance certificate. It was stated 
that when Barrett, who is now at sea, engaged himself to the ship- 


owners, he was on sick leave, and that the only intimation the © 


firm of electrical engineers received from him was contained in a 
note to the effect that he was going to sea, and that he did not 
know when he would be back. A fine of £1 was imposed. 


BUSINESS NOTES. 


Bankruptcy Proceedings.—SaMuEL StzPHen Coster, 
trading as 8. S. Coster & Co., electrical and mechanical engineers, 
14, Gladstone Road, West Ham.—Creditors met on April 3rd, at the 
London Bankruptcy Court, under this failure. No accounts were 
presented, but the Official - Receiver reported that the debtor 
returned his liabilities at £650, against assets consisting of book 
debts to the face value of £400, but not expected to reulise anything 


whatever. The debtor comménced : business in ‘partnérship. with 
another in August, 1908, at 116; Bishopsgate, and stores in Calvert 
Avenue; Shoreditch, he providing: a éapital of £160... The trading 
was not) a success, and in June, 1909, the partnership was dissolved, 
‘and the business closed.. The debtor. next started alone at West 
Ham, arid he attributed his failure to,ill‘health, to bad trade owing 
to the lighting restrictions and shortage of labour, and to bad 
debts. In‘the absence of any offer, the case was left with’ the 


Official Receiver to be wound up in bankruptcy. The creditors 


include the following :— 


Beacon Carbons, Ltd., ingles: ve £150. 
Associated Rubber Co., London 70 
Sceando Lamp Co., Manchester 


Private Arrangements.—TURNER & 998, 
bank Street, Southport, electrical engineers. The creditors 
interested herein were cailed together on March 30th, when they 
were presented with a statement-of affairs showing liabilities 
£297, and assets estimated to produce £150. The estate disclosed 
on paper a deficiency of £155. It was reported that the debtor. 
Turner started: trading in January, 1913, Mr.- Kitson being taken 
into partnership inJuly,1914. The turnover. apparently declined 
considerably in 1916-17. According to .the books. the - present 
deficiency is practically accounted -for ‘by loss.on trading. . The 
deed of assignment, whith had been executed. to Mr. F.. Marsh, 
had been rendered necessary owing to the fact that there.were 
suing creditors, and in order to protect the estate. .It was mepaived 
to confirm the deed of assignment. 


‘Dissolutions Pus- 
LIsHING Co., Ltp:—Owijng ‘to paper restrictions and other causes, 
and to the directors having been compelled to suspend the publication 
of Knowledge, the company is being wound up voluntarily. 

OLDHAM. BorLeR Works Co., Lirp.+~-A meeting is called for-May 
9th at Oldham, to: hear a report’on the winding up from the liquid- 
ator, Mr. H. Hague. 

KIRKLAND & CAPPER, civil engineers, 17, Victoria Street, 
London, 8.W.—Messrs. T. Kirkland, D.S. Capper & T. J. R. Kiernan 
have dissolved partnership so far as concerns D. 8S. Capper. . The 
business will be carried,on as Kirkland & Kiernan. 

HARMAN ELEcTRIC Co., Lrp.—A meeting of creditors is called 
for April 23rd, at 9, Wallbrook, E.C., to hear an account of the 
winding-up from the ‘liquidator, Mr. P. F. Huddleston. 

ApniL ExLEctRIc Co., Lrp., London, E.C.—April 21st is the last 
day for the receipt of proofs. for dividend by the liquidator, Mr. 
J. H. Stephens, 6, Clement’s Lane, London, E.C. 


Book Notices.—‘ How to Lay-out Turret Lathe Tools.”” 
Coventry : Alfred Herbert, Ltd. Price 2s. 6d. 

“Practical Dynamo and Motor London : 
Rentell & Co;,.-Price 6d..net. 

Soldiers’ and Sailors’ Guide to London.” By Sheridan; 
London : ‘! Review of. Reviews.” - Price, 3. net. . Unquestionably 
a-very handy little-guide... 

The M. & C. Apprentices’ Magesine,. a copy. first of 
which is to hand, is being issued quarterly (3d;)- by-Messrs, Mavor 
and Coulson, Ltd., of Glasgow, as a result of the Welfare. of Youth 
Scheme, which is ‘under the leadership of Mr. M’Rae. It aims at 
fostering literary’ talent and inventive genius amongst the firm's 
apprentices, and is, we understand, the first magazine ofits kind 
in Scotland. It contains a good deal of very readable matter, some 
in serious vein—such as Mr. W. B. Hird’s article on ‘‘ Some Notes 
on Elementary Electrical Engineering ”’—and. others: humorous. 
Excellent. page photographs of Mr. Mayor and Mrs WA. 
Coulson occupy the centre opening 


pages 
“ Department of the Interior, Ottawa. ” “Water Powers Branch,” 


““Water Resources,” papers. No. 2; ‘‘Bow River Power 53 
Sterage Investigation ” ; No. 3, “ Winnipeg River Power,” Vols. I 
and II ; No. 7, “ Manitoba Water Powers ” ; No. 12, “Small Water 


Powers”; No. 17, “Canada : Hydraulic Power Development and 


Electric Power in Canadian Industry.” 


Trade Announcements.—Mr. E. Exuiorr has removed 
to Victoria Works, Warstone Lane, Birmingham. 

THE MONOMETER MANUFACTURING Co., LTD.,‘of Whitehouse 
Street, Aston, Birmingham, are further extending their works, 
owing to increasing demands for their furnaces. They have 
purchased the leasehold, goodwill, &c., of the Griffin Ironworks 
and Albion Foundry Co., Ltd., and Ladywood Foundry, 
Birmingham. 


Lead.—A further order respecting the purchase and use 
of lead has been made by the Ministry of Munitions. It appears in 
the London Gazette for April 6th. ; 


Ttaly—A new company has ‘lately been formed at Sesto 
S. Giovanni, with & capital. of £12,000, and the title La Societa 
Acciaierie Elettriche di: Sesto .S. Giovanni, to establish a plant for 
the production of steel by means of electric furnaces. La Societa 
Elettro Siderurgica, of Lodi, has also recently increased its capital 
from £20,000 to £80,000, with the yn of extending its 
manufacturing. operations. 


The Bosch Magneto Interests.—Accotding to the ‘ast 
issue of the Autocar; Musses. VICKERS, LTD., have acquired the 
British interests in the Bosch magneto, which were recently put 
up for sale by tender, by authority of the Board of Trade, in con- 
nection with the winding up of enemy businesses in this country. 
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Catalogues ‘and Lists——ELrorricaL APPARATUS Co., 
Ltp., Vauxhall Works, South Lambeth Road, London, S.W. 8.— 
April edition of the “E.A.C. Quarterly Review.” High torque, 
the testing of E.A.C. apparatus, A.c. drum type switchgear, cable 
arrangements on drum type apparatus, are the subjects discussed. 
Further additions to the “ Roll of Honour” since the last issue 
appeared are indicated. 

Messrs. E. BENNIS & Co., Ltp.; of Little Hulton, have issued 
the March number of their magazine, “ Cheap Steam.” The articles 
deal with : The Care of Mechanical Stokers, Coal-handling Plant 
at Southend-on-Sea Electricity Works, the Boiler-house Plant at 


the Liverpool Royal Infirmary, Determination' of the Calorific. 


Value of Fuel, the Tensionless Drive, and other subjects. 

CALLENDER’S CABLE AND CONSTRUCTION Co., Lip:, Hamilton 
House, Victoria Embankment, London, E.C.—88-page catalogue 
of electrical distribution appliances. It contains brief particulars, 
with tabulated details of sizes, prices, and shipping details, also 
numerous excellent diagrams,.of standardised dividing boxes 
covering all ordinary requirements and representing modern 
practice. The “ Woodhouse” patent dividing box, inverted pole 
dividing boxes (a series), porcelain sealing ends, and other lines 
are included, 


LIGHTING AND POWER NOTES. 


Aylesbury—New Piant.—The T.C. proposes to install 


additional plant at the electricity works, at an estimated cost of 
£5,000 or £6,000, The plant is needed for power purposes, and 
will bring in an additional annual income of £875. Tenders 
for the plant are to be advertised for, but no money is to be spent 
until the scheme has been finally sanctioned. 


Barrow.—The T.C. last week decided to contribute £10 
in the event of the Hackney Council obtaining a determination of 
the question involved in the action with the Gas Light and Coke 
(o. The L.G.B. has sanctioned loans for electrical purposes 
amounting to £13,871. 


Blackpool.—PRoposEp \Loan.—The Electricity Com- 
mittee has received a letter from the L.G.B. on the report of its 
inspector in connection with the Corporation’s application for 
sanction to borrow £13,429 for electricity purposes. The Board 
intimates that it must limit its sanction to the sum of £6,766 ; it 
has heen decided to make a further appeal.in the matter. 


Clayton.—The electricity problem looks like continuing 
to be a puzzle for some time yet...A public meeting called with a 
view to endorsing the action of the Council, by a large majority 
demanded that the Council’s decision be reversed, and that the 
L.G.B. be infgrmed of the fact immediately. It being now stated 


that the meeting was not held in accordance with the Local ' 


Government .or. the Public Health Acts, and had no power to 
enforce any resolution, a member of the Council (Mr. Andrews) has 
siven notice to move a resolution re-opening the question. In the 


meantime, the Council deems itself to have received no request to ~ 


alter its decision. 


Colchester.—The T.C. has decided to circularise the 
various works in the district, intimating ‘that the question of 
establishing a generating station at The Hythe is being considered, 
and inquiring if electricity for power will be required. 


Colne—Price IncREASE.—The T.C. has adopted the 
recommendation of the Electricity Committee to increase the 
charges for electricity ; the advance is due to the increased price of 
coal, and is recommended with a-view to making the department a 
paying concern, 

Union Electrica Espanola 
has compiled statistics of the growth of the Spanish hydro-electric 
industry in 1917, from information supplied by individual canvass 
of the various establishments in existence. These statistics show 
an available horse-power for all the rivers of Spain of about 
6,000,000 H.P., a much larger total than previously credited to that 
country. Of this total only’ 881,084 H.P. has been appropriated, 
and but 384,297 H.P. utilised by the 170 companies now working. 
These concerns are divided into three classes—large, medium, and 
smali—the first class,to the number of 67, comprising companies with 
installations ranging from 800 H.P. up to 301,700 H.P. ; the second, 
embracing these of. 300 H.P. up to 800 H.P. ; and the third installa- 
tions from 300 H.P. down to 25 H.P. In the first-class, the largest 
Company is the Fuerzas y Riegos del Ebro, having five falls on 
three rivers, with a total capacity of 301,700 H.P., but of which 
only 35,283 H.P. are as yet utilised. This company, with a capital 
of $2.500,000, is an off-shoot of the Barcelona Traction, Light, and 
Power Co. (capital $32,500,000), of Toronto, Canada. This company 
has acquired a large number of central stations in the provinces of 
Barcelona and Tarragona; has arranged an agreement with the 
tramway companies of Barcelona and Tarragona, and formed 
therewith the Sociedad Ferrocarriles de Cataluna ; it has bought 
Up the Serrié line, which is to be extended to Sabadell and 
Tarrasa, and has, “in a word, captured a great part of the market 
of the capital and of the industrial centres.” It contemplates 


Setting apart 75,000 for an’ electrochemical undertaking, 


\ 


having constituted, three years ago, the Sociedad Iberica del Azoe, 
for the production of nitrates, besides other important schemes. 

_ The next largest company is the Energia Electrica de Cataluna, 
whose potential capacity is 200,000 H.P., of which only 50,000 H.P. 
are at present utilised. Two other companies utilise 44,000 H.P. 
and 42,000 H.P. respectively—namely, the Hidroelectrica Espanola 
and the Sociedad General de Fuerzas Hidroelectricas ; and other 
two companies, the Electricas Reunidas de Zaragoza and the 
Electra “del Viesgo, utilise 12,600 and 15,000 H.P. ; 49 other com- 
panies stand for four-figure utilisations, and six for three-figure. 
In the medium class, there are 29 companies, with an aggregate 


‘of 14,795 H.P. utilised ; and in the third, or small class, 79 com- 


panies, with all the potential power utilised to a total of 7,945 H.P. 

The Fuerzas y Riegos del Ebro employs 110,000 volts for a 
distance of 180 km. ; the Energia Electrica de Cataluna, 88,000 for 
a‘like distance; the Hidroelectrica Espanola, in order to supply 
Madrid, a distance of 254 km., employs 66,000 volts, and the Union 
Electrica Madrilena, also to supply Madrid (78 km.), a voltage of 
50,000. The Sociedad General de Fuerzas Hidroelectricas has a 
scheme in hand to transmit 40,000 H.P. from the Falls of Seros to 
Barcelona, a distance of 225 km., at 140,000 volts, which, it is 
believed, will be the highest in Europe. Transmissions between 
10 and 100 km. are more common, with voltages between 8,000 


and 30,000. 


As regards electric traction, the first railway electrified in 
Spain was the Barcelona-Sarria line in 1906. Continuous current 
at 600° volts was employed, but in the later extension to 
Sabadell and Manresa, the same kind of current at 1,200 volts 
was employed. Following this was the Pamplona-Sanguesa 
single-phase line, 6,000 volts, 54 km., the San Sebastian- 
Hendaya single-phase line, 20 km; the three-phase lines of the 
Compania de Ferrocarriles del Sur de Espana, from Gergal to 
Santa Fé (22 km.), and the Rio Tinto mineral railway, just com- 
pleted. Besides these, some 29 lines, termed electric railways, but 
really urban or suburban tramways, utilise continuous current at 
500 to 550 volts, the suburban lines (13) being for various dis- 
tances ranging from 12 up to 45 km. 

As regards the electrochemical and electrometallurgical indus- 
tries, the making of carbide calcium is the only important 
industry, represented by 13 works with a yearly output of 15,000,000 
tons—an output in excess of the country’s requirements. Further- 
more, two smaller factories produce, the one chloride of soda and 
caustic soda from common salt, and the other chloride of lime, 
with a yearly output of 10,000 tons. Lastly is the more pretentious 
company previously mentioned, the Sociedad Iberica del Azoe, with 
a capital of 12,000,000 pesetas. and works erected at Lerida for the 
production of nitrates from the atmosphere, which is at present at 
a standstill owing to the war. Nothing in metallurgy has been 
achieved beyond the erection of two small electric furnaces at 
Araya, a copper refinery at Lugones, and the more important arc- 
furnace installation for the {production of: special steels of the 
Altos Hornos de Viscaya Co. 

Although Spain possesses some 30 more or less considerable firms 
manufacturing electric machinery and material, she is still 
dependent on imports from abroad for the satisfaction of part of 
her requirements. In the immediate past, more especially, Germany 
has enjoyed the lion’s share of this trade, close in order following 
Switzerland, then France and the United Kingdom. Whether 
these relative positions will be maintained after the war, especially 
as regards the first-named, is more than doubtful, owing to the 
growing opposition on the Continent to German “ penetration.” 


Crewe.—Price Increase.—The E.L. Committee has 
recommended that the existing charges for current be increased 
by 15 per cent. as from July Ist, and the discount allowed to 
consumers be reduted to 2} per cent. 


Dublin.—It will be remembered that some time ago the 
Dublin Electricity Supply Committee recommended, as the result ~ 
of the reports submitted on the plant, equipment, and general 
administration of the electrical undertaking by Colonel P. W. 
D’Alton, that that gentleman should be appointed to chief control 
for a period of three years. The matter remained on the Corpora- 
tion agenda, protests being entered meanwhile by Mr. Mark 
Ruddle, chief electrical engineer, and other officials to the reports 
which Colonel D’Alton had furnished, Mr. Ruddle himself claiming 
that his long services to the Corporation deserved better recognition 
than that implied in the recommendation referred to. 

It now appears that Colonel D’Alton, being engaged on war work, 
is unable to accept the appointment, even if confirmed, and, in the 
circumstances, the Committee has recommended that Mr. Ruddle 
be given full control for a period of two years. 

The Corporation Electricity Supply Committee has recommended 
to the Council that in future no application from members of 
trade societies for increase of standard rates of wages or 
allowances be considered individually by any Committee 
if the same class of men are employed by any other Committee, 
but that a joint conference be held, and joint decisions be 
submitted for the Council’s ruling. 


Eccles. — Proposep Loan.—The Electricity Supply 
Committee has decided to obtain a supply of electricity in bulk 
from the Lancashire Electric Power Co., and will apply for 
sanction to borrow £8,017 in respect of the capital expenditure 
required in connection with the same. 


Farnworth.—At a meeting of the D.C., last week, Mr. 
Steele, chairman of the Electricity Committee, said they had found 
that it was too expensive to produce electricity for the small 
demand they had, and so had contracted with the Lancashire 
Electric Power Co. for a bulk supply. 
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India.—Jndian ‘Engineering says there is every sign that 
people in South India are awakening to the advantages and con- 
veniences of electricity, and there is a great desire on the part of 
more than one Municipality in South India to emulate the example 
set by Bangalore. A scheme is under consideration for the utilisa- 
tion of certain waterfalls to supply the necessary power to Cochin, 
also one for the cheap supply of electric power to the town of 
Coimbatore, from the Sirmani River, close by, is likely to mate- 
rialise, and will develop the industrial concerns of this important 
South Indian town to no little extent. 

The Madura Municipal Council has decided. to address the 
Government, with a view to reconsideration of the order that the 
electrical scheme for the town should be deferred, pending the 
supply of power from Periyar. 

Mr. R. B. Joyner, of the Tata Hydro-Electric Co., has issued a 
memorandum, which he had intended to lay before the Industries 
Commission, drawing attention to the enormous economy of water 
power for industrial uses, and the necessity of developing Indian 
water power in order to compete with other industrial nations 
after the war. 

According to Indian Engineering, the municipal electrical engi- 
neer in Simla has built, and has been experimenting with, an 
electric baker's oven, and it is expected that most. of the ovens in 
the municipal bakery will shortly be converted into electrically- 
heated ovens; the change, it is anticipated, will result in a 
considerable saving in the cost of fuel, and that a better quality of 
‘bread will be obtained, owing to the uniform distribution of heat 
as compared with the present type of brick oven ; in addition, the 
out-put will be considerably increased per oven, because of the 
short time that will be required to bring the oven up to its full 
temperature with electric heating. 


Ireland and Electricity Supply.—Objection is being 
made by certain critics in Ireland to the non-representation of that 
country on the B. of T. Electricity Supply Committee. It is 
pointed out that, although Sir Charles Parsons is an Irishman, ‘his 
interests are bound up in English undertakings, and it is urged 
that, as Ireland requires a cheap supply to develop her industries. 
this branch of the question should not be forgotten when the 
reference is being considered. 


Littleborough.—The U.D.C. has written to the Rochdale 
Corporation complaining that the supply of electricity from the 
latter's works was unsatisfactory, and that frequent stoppages 
were causing serious loss. The reply was that the conditions were 
abnormal, but that it was hoped to maintain a continuous supply 
within a few weeks’ time. : 


Liverpool.—There was opposition at the City Council 
meeting to proposed increases of salary to six officials on the 
tramways and electrical staffs, though the chairman of the Com- 
mittee said the advances logically followed a rearrangement of the 
staffs to supply vacancies. A Committee was appointed to consider 
the revision of these and other salaries. 


Manchester.—In moving the recommendations of the 
Electricity Committee as to the increases of salary to officials, 
Councillor Dagnall said they had stokers earning upwards of £5 a 
week—men obtaining more than their superiors. The increases 
were agreed to. 


Middleton (Lancs.).—At a special meeting of the Elec- 
tricity Committee, it was decided to ask the L.G.B. to sanction the 
borrowing of £5,110 to meet expenditure incurred in connection 
with the cost of furnishing a supply of current to a local works. 


Nuneaton.—Loan Sanction Rerusep.—The L.G.B. 
has informed the T.C. that it is unable to sanction a loan of 
£1,950 for the provision of a new boiler for the electricity works. 


Oldham. — MeteR CLocks AND SumMER TIME.— 
Electricity charges were discussed by the T.C. last week. Alderman 
Hardman, chairman of the Electricity Committee, said they could 
not agree to the request that the meter clocks should be altered to 
summer time. The Committee was willing to lose under the Early 
Closing Order, but objected to suffering a further loss by altering 
the clocks. For the December quarter they had a reduced revenue 
of £1,300, of which £800 was from the two-rate meters; in the 
September quarter they had a loss of £600, £400 of which was 
from these meters. It would take the department a month to go 
round to alter the clocks, and another month to put them back. 
Councillor Dixon said he wondered what would have happened had 
the difference in the rate of 2}d. per unit operated the other 
way: would the Committee have put forward the clocks? 
Alderman Hardman said Oldham was the largest user.of the two- 
rate meters in the country, having over 2,000. 


Reigate.—Price IncREAse.—The T.C. has increased the 
price of current by a further 18} per cent. as from April Ist. 


Rochdale.—A discussion took place at a recent Council 
meeting concerning the conditions at the Corporation electricity 
works. The Committee recommended that application be made to 
the L.G.B. for permission borrow £22,000 for extensions. Coun- 
cillor Walker, the chairman, said that when they had installed the 
three new stokers they ought to be quite safe for the existing load. 
The extensions would increase the output of the station from 7,000 
to 9,000 Kw., and until they were carried out. no further large 
power consumers could be connected with the mains. Replying 
to questions, he said the Committee would immediately have to 


look out for a new site if electricity was to- be used in the future ' 
as they expected it would; owing to the war, and the delay in 
obtaining delivery, no benefit had been obtained from the recent 
£10,000 scheme. 


Salford.—Subject to the necessary consent, the Man. 
chester Ship Canal Co. is to be supplied with E£.H.T. energy at the 
Irwell Park Wharf, upon a minimum payment of £500 per annum, 
for 10 years. The sub-station, transformers, converters and 
switchgear will be provided aud maintained by the company. 


Sheffield.—Subject to approval, plant No. 3 at Neepsend 
is to be increased from 4,500 to 6,000 Kw., at an estimated cost of 
£19,450. The expenditure is to be defrayed out of the renewals 
and special expenditure fund. Instructions have been given for 
the fixing of electric lights on tramway standards at important 
street junctions, and a Sub-Committee is to consider and report 
upon a scheme for lighting all the tramway routes by means of 
similar lights. 


South Africa—The Pietermaritzburg municipal elec. 
trical undertaking is to be extended, it being proposed to expend 
£19,500 on the following :—A 1,200-kKw. turbine set with con- 
denser, &c. ; marine type boiler with superheater, economiser, and 
draught plant ; 500-Kw. converter, a 150-Kw. motor for converting 
a three-phase set into a motor generator ; also foundations, pipes, 
&c. The turbo-generator and boiler will be paid for out of depre- 
ciation reserve. 

A McMyler coaling plant to handle 1,000 tons an hour has been 
opened at Durban by the S.A. Railway authorities, for coaling 
steamers. It is electrically operated, the British Westinghouse 
Co. having supplied the equipment, which includes three 150-h.p. 
motors for the dumper ; seven to operate the jib and two 65-H.p, 
motors controlling the conveyor belt.—S.A. Mining Journal. 


St. Anne’s-on-Sea.—Pricr. INcREASE.—The Electricity 
Committee has increased the charges for the supply of current to 
all consumers from the date of the March meter readings. The 
consumption of electricity for the year to February 28th amounted 
to 1,307,223 units, as compared with 1,182,877 last year. The 
consumers number 1,828. 


Swansea.—ProposeD New Prant.—At last week's 
meeting of the Electric Lighting Committee, the engineer reported, 
on the extension of plant, and said the Council had approved of the 
principle of installing the following plant :—One 3,000-Kw. turbo- 


‘alternator, complete with all auxfliaries, and with a new circu- 


lating pump suction to the'dock ; two water-tube boilers, with all 
auxiliaries ; mechanical coal conveyors and overhead bunkers, with 
a storage capacity of 600 tons. It had been decided to install the 
boiler, and tenders had been accepted, but permission was refused 
for its manufacture. A special meeting is to consider the matter. 


Tasmania.—The Zehan Council has called for tenders 
for the additional plant required in connection with the new 
electric light and power scheme.— Tenders. 


Watford.—The electrical engineer has been instructed to 


' report upon the employment of women. 


York.—On account of difficulties which have arisen 
owing to the war, and the withdrawal by the L.G.B. of sanction to 
expend £500 on a wiring scheme, the proposal to install the 
electric light in workpeople’s cottages has been deferred for the 
present. 


TRAMWAY and RAILWAY NOTES. 


Austrajia.—The chief engineer for construction in the 
Victorian Railways Department, Mr. M. E. Kernot, considers that 
it will be possible to commence a service on the electric street rail- 
way between Sandringham and Black Rock early next year. The , 
laying of the double track has been practically completed, and the 
overhead work is well in hand, but the-line cannot be operated 
until power is available from the suburban. electrified railway, and 
this is being delayed owing to the war.—Australian Mining 
Standard. 

The result of the working of the N.S.W..Government Tramways 
for the six months ended December 31st last: was a gross revenue 
amounting to £983,177, being an increase on 1915 of £11,974. 
Working expenses were £830,254, an increase-on the” nding 
six months of 1915 of £52,526. The net earnings were £152,923, 
a decrease of £40,552 ; the passengers carried were 144,970,879, an 
increase of 1,936,347, and the car-mileage 12,704,552, a decrease of 
523,475 miles.—Sydney Daily Telegraph. 

The Shire of Moorabbin (Victoria) proposes installing electric 
tramways in the municipality, and notification of application to the 
Governor in. Council for the necessary order—has» been -made.— 
Tenders. 


Blackpool.—The Tramways Committee~has- referred an 
application from 54 male motormen and conductors for. an 
advance of wages, and an alteration in working conditions, to 2 
Sub-Committee for consideration and report. 

An application for the purchase of contract:ticketson differential 
terms, or on the deferred payment system, has been refused. ~ 
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Bradford.— YEAR’s WorKING.—The Corporation financial 
year ended on March 3ist, and it is stated that the tramways 
carried 76,869,642 passengers, as compared with 74,082,612 in the 
previous year. The mileage figures were 6,086 515, as compared 
with 6,199,582, a decrease of 113,067. The receipts per car-mile 
were 13°72d., compared with 12°94d. The total units used were 
12,422,950, as against 12,435,679. The receipts, including traffic 
department, railless system, and parcels department, were £348,162, 
as against £334,315; the wages paid totalled £158,155, as 
compared with £138,921, and the bonus paid was £22,087, com- 
pared with £7,125. Allowances to-dependents of men in the 
Forces increased from £8,338 to £14,376. . There have been fewer 
cars running, owing to shortage of labour, the mileage has been 
less, and the wages and bonus bill very much greater than usual. 

The Tramways Committee recently considered an application 
from the Amalgamated Society of Tramway and Vehicle Workers 
requesting that the rates of payment for overtime and seventh day 
apply to all those who are not receiving overtime rates or extra 
pay for Sunday duty. It was decided that the application be 
granted as regards all employés of the department who are paid 
by the hour and not already receiving overtime rates or extra pay 
for Sunday duty. 


Burnley.—Year’s Workinec.—Councillor E. Heap, 


moving the minutes of the Tramway Committee, said during the 
year they had carried 17,687,753 passengers, against nearly 
17,000,000 the previous year, and the receipts showed £4,065 
increase on last year and £4,961 over the estimate. 


Continental—Srain.—The scheme for building an 
underground railway at Madrid has secured official approval, and, 
in consequence, a company has been formed, to which the public 
has readily subscribed 10,000,000 pesetas (including 1,000,000 
pesetas from King Alfonso) for the construction of the first 
section of the line. The plans contemplate four sections, the first 
of which, that from Cuatro Caminos to the Plazo del Progreso, is to 
_be taken in hand at once. Its construction is expected to take 
three years, the remainder of the scheme to be completed in eight 
years. The public stations will be situated in the Puerto del Sol, 
Plaza de Alonso Martinez, and at the point of meeting of the Calles 
de Goya and Serrano, the power station being located in the Plaza 
de San Maicial. The scheme is noteworthy as being a purely 
voluntary and popular venture, receiving neither Government 
subsidy nor guarantee of interest.— Industria e Invenciones. 


IraLty.—The Sangritana Railway Co. has presented a scheme to 
the Ministry of Public Works for the electrification of some 93 
miles of railway by utilising the water power of the River Sangro. 
—Board of Trade Journal. 


Haslingden.—ELEctric VeEHICLES.—A Sub-Committee 
has been appointed to consider and report on the question 6f elec- 
trically-driven vehicles for the respective departments of the 
Corporation. 


Huddersfield.—Snow Deuays.—The heavy snowstorm, 
last week—reported to be the heaviest snowfall for 45 years— 
practically brought the tramways to a standstill, except in the 
centre of the town, on the Monday. Working parties were busy 
chiselling out of the lines the hardened snow all Monday night, 
and on the Tuesday the service was nearly normal. 


Lancashire.—FEMALE EmpPLOYES AND Bonus.—Con- 
siderable interest will attach to the forthcoming decision of the 
Committee on Production, concerning the application made on 
behalf of the female tramway employés for a 6s. 6d. war bonus 
to 14 Lancashire and Cheshire undertakings. The application was 
made on the grounds that where women were doing men’s work, 
they should be paid men’s wages, and that the increased cost of 
living had made the bonus necessary. On behalf of the authorities, 
it was pointed out that the average wage paid to tramway women 
was considerably higher than. the average rate for women 
operatives ; that many of the women were in receipt of separation 
allowances, and that if the bonus was granted, the cost would fall 
on the rates. 


Lancaster.—It is stated that the deficit on the year’s 
working: of the Corporation electric tramways is expected to be 
less than £500, as compared with a deficit of £3,200 eight years 
ago. The introduction of ’buses has served districts not previously 
catered for, and has assisted in the growing success, out of a very 
costly venture, of the tramway undertaking. 


Leeds.—YeEaR’s WorkING.—The accounts for the year 
ended March 31st show that the tramway undertaking has had a 
record experience in receipts, the income having passed the half- 
million for the first time. The total receipts have been £515,805, 
as against £475,505 the year before, an increase of £40,300. The miles 
run have been 9,658,595, an increase of 253,474. The number of 
passengers carried was 112,151,882, an increase of 8,698,082. The 
receipts per mile have been 12°817d., an increase of ‘683d. The 
average fare has been 1'080d., the same asin the previous year. The 
working expenses have not been got out, but the estimate of the 
amount available for relief of rates is £79, 470, after allowing £24,000 
for repairs and renewals. 


WorkKINc.—The Tramways Depart- 
ment has made a net profit for the past year of £3,697, after 
paying £5,617 off the new tramway debt and £1,348 off the old 
debt, and also £3,750 in - of the borough rate, 


CONTRACTS OPEN and CLOSED. 


OPEN. 
‘Australia. —MeLpourne. —May 23rd. Victorian Rail- 


ways Department. Twelve months’ supply (8,250) of incandescent 
electric lamps as ordered.* 


Aylesbury. — Electricity Department. 200-Kw. direct- 
coupled internal-combustion engine and generator, fuel plant and 


accessories. See ‘‘ Official Notices ” March 30th. 


Dundee.—April 21st. Corporation Electricity Depart- 
ment. Steelwork in floors, &c., and straining screens, guide rails, 
&e., at No. 2 pump-room at Carolina Port. Schedules, &c., from 


_ General Manager and Engineer. 


London.— HammersmitH.—April 25th. B.C. Electricity 
Department... Induced-draught fans, mechanical stokers, boiler 
feed pump, centrifugal pump and strainer for condenser. See 
Official Notices” to-day. 

South Africa JoHANNesBURG.— April 30th. Muni- 
cipal Council. 10,000 traction carbon brushes, 63°5 x 35 x 12°5 m/m.* 

May 2Ist. Municipal Council. Gear wheels for tramcars, Con- 
tract No. 241.* 

Spain. — The municipal authorities of Caceres have 
recently invited tenders for the concession for the electric lighting 
of the town during a period of 15 years. Tenders have also been 
lately invited by the municipal authorities of Sorio for the electric 
lighting of that town, the concession in this case being for a period 
of four years. 

[*Specifications may be seen at Department of Commercial In- 
telligence, 73, Basinghall Street, London, E.C.] 


CLOSED. 
Barrow.—The T.C. has approved contracts for the 


Borough Electricity Department as follows for the year :— 
Oils.—Vacuum Oil Co., Ltd. 
Copper wire, joint boxes and switch cut-outs.—B.I. & Helsby Cables, Ltd. 
Shellac, varnish, &c.—H. G. Mable & Son. 
Para strip, tape, &c.—L. Andrew & Co. 
Insulating compound, bitumen, &c.—Dussek Bitumen Co. 
Switches and lampholders.—General Electric Co., Ltd. 
Adapter plugs and x plugs.—A. P. Lundberg & Sons. 
Fuse wire, &c.—A. F. Goodwin & Co. 
Electric meters (ordinary and two-rate).—Chamberlain & Hookham, Ltd. 
Prepayment meters and meter boards.—Ferranti, Ltd 
Tantalum lamps, &c.—Drake & Gorham, Ltd. 
Earthenware pipes and troughs.—Doulton & Co., Ltd. 


Tenders have been accepted for :— 
Water-tube boiler, £4,221. Pstirling Boiler Co., i. 
250-kw. rotary converter, £1,165.—B.T.H. Co., Ltd. 


A contract for coal was approved for six months from April Ist, 
at an increased price of 6d. per ton. 
Blackpool.—Electricity Committee. Accepted tender :— 
B.I. & Helsby Cables, Ltd., high-tension cable. 
Bradford.—The Tramways Committee has accepted the 
tender of the British Hele-Shaw Patent Clutch Co., Ltd., to supply 
27 tramcar gear wheels for £155. 


Derby.—T.C. :— 


B. sar oe , Ltd.—Extension of switchboard equipment for main station, 


General Vehicle Co.—Electric tip wagon, £1,260. 
Hall’s Colliery Co., Swadlincote.—Coal for the electricity works. 
A. Wiseman, Ltd. ~ Tramcar gear wheels and pinions, £1 


Manchester.—Electricity Committee. Accepted tenders : 


Cooling tower.—Davenport Engineering Co., Ltd. 

Coal-conveying plant.—W. J. Jenkins & Co., Ltd. 

Cable.—C. Macintosh & Co., Ltd.; Pirelli- General Cable Works, Ltd. ; 
B.1. & Helsby Cables, Ltd. ; W. T. Glover & Co., Ltd. 

Electric tipping wagon. —Jowett Motor Manufacturing Co., Ltd. 

Synchronous condenser.—B.T.H. Co. : Ltd. 

E.H.T. switch and 


B.T.H. Co., 
Motors for cooling —Mather & Platt, Ltd. 


FORTHCOMING EVENTS. 


dunier Institution of Engineers.—Friday, 18th. At 39, Victoria Street, 
S.W. “ Bire- aterials,’’ by Mr. D. W. Wood. April20th. ‘“‘Gas 
Turbines,” by Mr. 8. E. Hutson. April 2ist. 6.30. Bohemian Concert a 
Holborn 

Salford Technical and Engineering Association.—Saturday, April 14th. 
AtT7p.m. At the Royal Technical Institute, Peel Park. Paper on ‘“ The 
Hydraulic Press,” by Mr. J. Bacon. 

Chief Technical Assistants’ Association.—Saturday, April 14th. At 3.15 
p.m. At the Tavistock Hotel, Covent Garden. Discussion on “ The Treat- 
ment of Water and the Removal of Scale.” 

North of England Snstitute of Mining and Mechanical Engineers.— 
Saturday, April 14th. At 2 p.m. At he Memorial Hall, Newcastle-on- 
Tyne. General Pena 

Birmingham and District Electric Club.—Saturday, April 14th. At the 
Swan Hotel, New Street. Paper on ‘Electricity in Factories,’’ by Mr. 


W.Y. Anderson. 
an of Electrica eers (Newcastle Local Section).—Monday, 
ril 16th. At 6.45 p. t the Mining Institute. Discussion on ‘‘ Way- 
eee” with introductory paper by Mr. C. Vernier. 

Association of Supervising Electricians.—Tuesday, April 17th. At 7.15 

p.m. At St. Bride ’s Institute, Bride Lane, E.C. Paper on “‘ The Wiring 
Rules of the I.E. E.,’ * by Mr. W. R. Rawlin gs. 

Royal Institution of Great Britain. —Thursday, April 19th. AtSp.m. At 
Albemarle Street, Piccadilly, W. Lecture on “Industrial Finance After 
gg bi Character of the Industrial Struggle of To-day,” by Prof. 

‘oxwe 


‘Chemical Society.—Thursday, April 19th. At &p.m. At Burlington House, 


Piccadilly, W. Ordinary scientific meeting. 


Belfast Association of eers.—Thursday, April 19th. At 7.45 p.m. At 


the Technical Institute, — on “ Engineering 
Notes on a Tour in the Antipodes,” by Mr. J. H. Chambers. 

Institution of Mechanical E va—Priiee, April 20th. At 6p.m. At 
the Institution of Civi] Engineers, Great George Street, S.W. General 
meeting. Presidential address, 
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NOTES. 


Lundberg “ Batch Exams.”—Notwithstanding the fact 
that everybody is extremely busy nowadays, the latest of Messrs. 
Lundberg and Sons’ “ batch exams.” secured 85 successful com- 
petitors, in addition to a number who were not successful. The 
names of the winners of certificates are set out in full ‘on another 
page, and it will be noted that a number hail from the Navy and 
Army, and one each from India and the Sudan. It is clear that 
the working out of switching problems provides an interesting 
occupation for intervals of spare time; and those desiring a set 
can obtain one free of charge by writing to the firm at 477-489, 
Liverpool Road, London, N.7. 


The Metric System.—According to the Journal of 


Hlectricity, the non-use of the metric system in the United States 
among engineers and among the trade is beginning to be felt as a 
serious handicap in American efforts to secure a commercial and 
engineering foothold in South America. *Their Consular reports 
are full of statements to this effect. Brazilians are unfavourably 
impressed when they receive commercial correspondence in which 
references are made to feet, yards, and miles, instead of the metres 
and kilometres to which they are accustomed. Within the past 
decade there has been a strong tendency in American export trade 
to encourage the employment of invoice clerks who make out 
documents not only in the language, but also in the measurements 
of the country to which the goods are directed. Details of the 
practice among business houses in various lines in Rio de Janeiro 
have been obtained by the Amerian Consulate-General, and show 
how important it is that exporters should pay special attention to this 
phase of the commerce between nations. 

‘‘ Now is the time for engineers the country over to exert every 
influence in promoting the use“of the metric system at home and 
abroad. And the best way to do this is for each one of us to begin 
to think and act in this system of units, and put aside our out- 
grown garments of feet, inches, pounds, yards, and the like, and 
speak only in metric units, the now recognised scientific system of 
all enlightened nations.” 


Volunteer Notes—First Lonpon ENGINEER VOLUN- 
TEERS.—Headquarters : Balderton Street, Oxford Street, W. 

Orders for the Week, by Lieut.-Colonel Clay, V.D., Commanding :— 

Monday, April 16th.—Technical for Platoon No. 9 at Regency Street. Squad 
and Platoon Drill, Platoon No. 10. Signalling Class. Recruits’ Drill, 6.30—8. 
ere Apri 18th.—Instructional Class, 615. Platoon Drill, Platoon 

o. 1. 

Thursday, April 19th.—Platoon Drill, Platoon No. 7. Ambulance Class by 
M.O., 6.30. Signalling Class. 

Friday, April 20th.—Technical for Platoon No. 10, Regency Street. Squad 
and Platoon Drill, No.9. Recruits’ Drill, 6.30—8.30. 

Saturday, April 21st.—Commandant’s Parade, 2.45, uniform for route march. 
Fall in at Putney Bridge Station. Drums and bugles to attend. 

Sunday, April 22nd.—Special work at Bombing School. Parade, Clapham 
Junction Station (City and S.L. Tube Railway), 9.45 a.m. 

: (By order), Macteop YEARSLEY, Captain and Adjutant. 


Newcastle-upon-Tyne Chamber of Commerce: Electrical 
Section.—A meeting of the Committee of the Newcastle-upon- 
Tyne Chamber of Commerce Electrical Section was held on the 
3rd inst.,Mr. H. W. Clothier, the newly-elected chairman, presiding. 
In reply to congratulations on his appointment, the chairman said 
he did not accept the office lightly, because he was convineed that 
it was within the sphere of the Committee, representing as it did the 
local commercial and technical works, to exert a powerful influence 
upon the general welfare of the electrical industry in the country. 
Newcastle had ever been a leader in engineering matters, and its 
electrical men were now, as in the past, taking a live part in the 
great development measures which were moving with the times. 
They had the advantage of the advice of the Local Section of the 
Institution of Electrical Engineers and other learned Societies ; 
and, based upon recent discussion, the chairman mentioned the 
following as among other subjects which came within the scope 
of the Committee :—(1) The general uplifting of British ideas in 
relation to origin of design and production, assistance in any 
movements tending to maintain and to identify as British the high 
standard of quality ; (2) the encouragement of greater attention 
to the needs of scientific research ; (3) the consideration of a 
simplified system of weights and measures ; (4) the consideration 
of recognised ways of computing’ the depreciation of plant ; (5) the 
development of means for removing restrictions and difficulties in 
the spreading of the service of electricity to national industries 
. and the convenience of men; (6) improvements in telephones, 
and the possibility of machine switching and automatic telephone . 
gear; (7) the consideration of the welfare of men in the industry 
who had suffered by the war. At the moment, the most direct 
call was to give suggestions to existing local institutions for the 
training of disabled sailors and soldiers. 

A long discussion took place on this last matter, and their 
employment in electrical work, and it was resolved that a meeting 
should be held in the Cowen Training Home for Disabled Soldiers and 
Sailors, Newcastle, on April 20th, after which a further meeting 
of the Committee will be held. 


The I.E.E.. Temporary Premises.—The premises of the 
Institution of Electrical Engineers having been taken over by the 
Government, the address of the Institution is, for the present, 
1, Albemarle Street, London, W.1. The telephone number is 
unaltered: “Gerrard 764.” Telegraphic address: ‘ Voltampere, 
Piccy, London.” The meetings for the remainder of the session 
will, by kind permission, be held at the Institution of Civil 
Engineers, at 6 p.m. On April 26th, Mr. G. V. Twiss will read his 
paper on ‘‘High-Tension Overhead Transmission Lines,’ and on 
May 17th the annual general meeting will be held. 


The Magneto Industry.—At a meeting of the Aero- 
nautical Society of Great Britain, on April 4th, Mr. A. P. Young 
delivered a lecture on ‘Magneto Electric Ignition on Aircraft.” 
He said that without the high-tension magneto it was certain that 
the aeroplane would never have reached its high state of develop- 
ment, and it was reasonable to assume that the whole course of the 
war would have been different and much less in our favour. Prior 
to the outbreak of the war the number of high-tension magnetos 
produced in this country formed a negligible proportion of the 
total number being used for a variety of purposes, and through 
laxity on our part this most vital industry was allowed to develop 
in Germany. During the war thé magneto industry in this 
country had developed at a really wonderful rate, and he thought 
it was agreed by those in a position to judge that the British 
magneto as at present constructed was the equal of the pre-war 
Bosch magneto emanating from Stuttgart. Developments ‘now 
taking place would result in British manufacturers producing new 
types that would prove vastly superior to anything turned out of 
Germany in the past. He therefore pleaded that when the war 
was over British magneto manufacturers should be given full 
encouragement and support by the Government and the public, so 
that there might be established on a solid foundation a British 
magneto industry that would endure through the years to. cpme 
—an industry producing magnetos and ignition apparatus for 
aeroplanes, motor-cars, and other purposes, of superlative quality 
and design, not surpassed by inything manufactured outside of 
these islands.— Morning Post. 


The Education of Marine Engineers.—The Council of 
the Institute of Marine Engineers has considered the subject above 
named, and has issued a report stating that the present system of 
education is capable of great improvement. Its recommendations 


include the teaching of physics, electricity, and chemistry in | 


elementary schools, the provision of junior technical or trade 
schools for boys of 14 to 16, facilities for apprentices to attend 
classes, and the provision of scholarships to enable boys of 
exceptional ability to continue their studies. Modifications in the 
examinations, of marine engineers for first and second-class 
certificates are also recommended, as well as the institution of a 
third class. An apprenticeship of at least five years is called for. 
No specific reference is made to training in electrical engineering, 
and in view of the growing importance of electrical applications 
on board ship, which are likely to attain the first rank in the near 
future, we think this is a regrettable omission. 


United States Wireless Stations.—All commercial 
wireless stations in the United States have been’ taken over by the 
Navy, and all private stations are being dismantled. 

According to the Wireless Press, the New York police seized 800 
wireless sets on Monday last. It is estimated that there are 10,000 
private stations in the State of New York, and some 4,000 in the 
city itself. 

Udder Nonsense!—It was told to a Tribunal at 
Chichester, last week, that an electrical engineer who had never 
worked on a farm’ was sent on a Friday night to take up duties 
as a cowman, stockman, and milker. Before midday on Saturday 
he was gone. ; 

British Science Guild.—We read in the 7'imes -that’ the 
annual meeting of this Guild will be held at the Mansion House 
on Monday, May 30th, at 4 p.m. Lord Sydenham will deliver «an 
address on “ National Reconstruction,” and other speakers will be 
Mr. Fisher, the Minister for Education, and Sir William Mather. 


British and Allied Patents Registered in Berlin— 
According to the statistics of the German Imperial Patent Office, 
the following applications have been registered in Berlin ;— 

From Great Britain: 353 patents in 1915 and 289 in 1916; 71 
designs in 1915 and 70 in 1916. 

From France: 81 patents in 1915 and 49 patents in 1916 ; four 
designs in 1915 and six in 1916. 

From Italy : 102 patents in 1915 and 40 in 1916; 14 designs in 
1915 and four in 1916. 

From Belgium: 58 patents in 1915 and 84 in 1916; 14 designs 
in 1915 and 30 in 1916. 

From Russia : Nine patents in 1915 and ten in 1916 ; six designs 
in 1915 and 27 in 1916.—TZhe Times. 


Electric Arc Welding.—In Power some data on electric 
welding in railway practice are given. The values of current and 
voltage employed are illustrated by the following table :— 

Kind of ? 


electrode. Size. Current. Voltage. Work. 
Mild steel in. 60—90 14—16 2-in. flues 


Mild steel ... 5 in. 110—140 16—20 5-in. flues filling 
Mild steel ... gin. 150-180 18-25 Filling 
Carbon .... in. 250-350 35—50  Cutting—welding 
Carbon bee 350—6500 35—50 Cutting—welding 
The same tensile strength and softness can be obtained in the 
weld, which practically consists of cast-steel, as in the adjoining 
metal, but equal ductility cannot be ensured. The process is, how- 
éver, entirely practical as a means of welding cast-steel and boiler 
plate, as the welded area can be reinforced, so that under severe 
stress the unwelded metal will fail rather than the metal in the 
weld. The relative costs of acetylene and are welding are given by 
curves as 44 to 1, and the costs of cutting steel as equal up to 
about 2 in. thickness, and 3 to 2 at 6-in. thickness; taking: the price 
of acetylene gas at $1 per cb. ft., oxygen gas at $2, and eléctrical 
energy at 1c. per Kw.-hour. The cost of labour is not included in 
the first comparison, but in the case of cutting steel it is taken at 
30 cents per hour, : 
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Appointments Vacant.—Resident engineer (£250), for 
the Leek U.D.C. electricity::works ; mechanical engineer (£500), 
for the City of Belfast electricity works ; junior shift engineer, 
for the City of Birmingham electric ‘supply department. See our 
advertisement pages to-day. 

Fatality.—‘ Accidental death” was the verdict at an 
inquest on a Dukinfield labourer named Nash, who was killed in a 
chemical factory at Stalybridge. It was stated that when emptying 
a filter he handled an electric lamp, the holder of which was after- 
wards found to be faulty, and he received a shock from which he 
died before w doctor arrived. 


Institution and ‘Lecture Notes.—Institution of Elec- 
trical Engineers.—The annual general meeting of the WESTERN 
Local SECTION was held at Bristol on April 2nd, Owing to the 
ill-health of the author, Mr. Wakefield’s paper on “‘ Automatic Tele- 
phone Exchanges,” which was due to have been read at this 
meeting, was not read, and business of a purely formal character 
was transacted. The chairman (Prof. D. Robertson) briefly reported 
on the work of the session, and the following gentlemen were 
elected for the various offices for the session 1917-18 :— 

(hairman.—Mz. R.: Howard Fletcher..: 

\ive- Chairman.—Mr. H, I. Rogers. 

Members of Committee.—Prof. Bacon, Messrs. W. A. Chamen, H. 

Faraday Proctor, H. T. Sully, and J. E. Teasdel. 

At the: final monthly meeting of the session of the ScoTTIsH 
Local SECTION in Glasgow, the office bearers for the ensuing 
12 months were appointed as under :—Past chairmen, Messrs. 
James Lowson, D. A. Starr, and J. K. Stothert ; chairman, Mr. 
Arch. Page; vice-chairmen, Messrs. E. T. Goslin and A. S. 
Hampton ; hon. secretary, Mr. Joseph Taylor ; assistant hon. secre- 
tary. Mr. Wm. F. Mitchell; ordinary members of committee, 
Messrs. F. H. Whysall, W. W. Lackie, W. B. Hird, Prof. M. 
Maclean, Messrs. Alex. Lindsay, A. S. M’Whirter, D. M. Macleod, 
Arch. Wilson, J. E. Sayers, Sam Mavor, and J. F. Nielson. The 
annual report showed that the total membership was 352, a reduc- 
tion of 3 per cent. on the previous year, while the average number 
present at ordinary meetings was 59 = 17 percent. Mr. J. Shep- 
herd (Leeds) subsequently read his paper on “Some Points in 
Connection with Engineering Specifications.” 

The annual meeting of the MANCHESTER LOCAL SECTION was 
held on Tuesday last at the Engineers’ Club. Mr. C. J. Beaver 
was elected chairman, Messrs. A. P. M. Fleming and J: A. Robert- 
son yice-chairmen, Mr. Julius Frith hon. secretary and treasurer, 
and Mr. A. L, Green assistant secretary. 

The Faraday Society——A general discussion on “Osmotic 
Pressure” will be held on Tuesday, May Ist, at 8 p.m., in the 
Rooms of the Chemical Society, Burlington House, W. Sir Oliver 
Lodge, F.R.S., will preside over the discussion, which will be 
opened by Prof. Alfred W. Porter, F.R.S. Dr. F. Tinker will read 


a paper on ‘The Colloidal Membrane: Its’ Properties and its. 


Function in the Osmotic System.” Mr. W. R. Bousfield, F.R.S., 
will read a paper on “ Osmotic’ Pressure in Relation to the 
Constitution of Water and the Hydrates of the Solute.” The 
following have signified their intention of contributing to the dis- 
cussion :—Prof. H. E. Armstrong, F.R.S., the Earl of Berkeley, 
F.R.S., Prof. A. Findlay, Prof. J: C. Philip, Dr. G. Senter, Dr. S. A. 
Shorter, and Mr. W. C. D. Whetham, F.R.S. 

Chief Technical Assistants’ Association.—The officers for the 
ensuing session are :—Mr. W. Young (Stepney), chairman ; Mr. 
I. F. J. Thompson (Battersea), vice-chairman ; Mr. A. P. MacAlister 
(Islington), hon. secretary ; Mr. J. R. J. Bowden (Hackney), hon. 
treasurer. The Executive Committee is composed of the above 
officers, together with Mr. J. T. Baron (immediate past chairman), 
Mr. J. H. Parker (Croydon) and.Mr. B. B. Heaviside (Stepney). 

Iron and Steel Institute.—The annual meeting takes place at 
the Institution of Civil Engineers on May 3rd and 4th. Seven 
papers are announced in the programme. The autumn meeting 
will be held at the same place on September 20th and 21st. 

Society of Engineers (Inc.).—A paper on “ Ball- Bearings” was 
read on Monday, April 2nd, by Mr. A. M. Arter. A brief résume was 
given of Prof. Stribeck’s investigations. He measured the approach 
of hardened steel balls under compression, and found that the 
admissible static loads varied as the square of the diameter ; he 
also found that ball bearings in which the load was carried at right 
angles to the axis of rotation of the balls were alone suitable for 
heavy loads. Ball bearings could never have been made a com- 
mercial success but for the very high degree of accuracy in manu- 
facture. If a load of 130 lb. is put upon a ball } in. in diameter, it 
is compressed one-thousandth of an inch, and hence if one of the 
balls in a thrust bearing is one-thousandth of an inch larger than 
the rest, or there is a’high place in the race of this amount, failure 
is certain if the normal load of the ball is at all approaching the 
safe working limit. 


_ Practical Encouragement to the Use of Electric Motor 
Vehicles.—One reason that. the electric motor vehicle is so popular 
in the United States is undoubtedly to be found in the greater 
service” that is given thereto by central station engineers, and 
also by the battery manufacturers. In connection with the latter, 
it is Interesting to record that the Exide Battery Co. have recently 
opened a new. battery depét in New York, making the third owned 
by the same undertaking in’ that city. The new building has a 
floor space of 30,000 sq. ft., and can accommodate 60 electric 
industrial vehicles. The equipment includes 60 battery charging 
plugs and every facility for the charging and boosting of vehicle 
batteries. A stock: of charged standard accumulators is kept on 
cand, so that the least possible delay-is caused in’ making any 
necessary replacements. The building is open day and night, and 


two emergency vehicles are kept ready to ‘be dispatched at a 


moment’s notice to the assistance of any electric vehicle that may , 
break down on the road. It isstated that the three depdts of the 
Exide Co. have a capacity sufficient to deal with about one-third 
of the electric industrial motor vehicles in the New York district. 


Electric Steel in South Africa——The South African 
Institute of Electrical Engineers recently collaborated with the 
Chemical, Metallurgical and Mining Society to form a small com- 
mittee to investigate and report to the Munitions Committee upon 
the practicability of shoes and dies being manufactured in South 
Africa from available steel scrap. .The report of this Committee 


was o the effect that, by means of an electric furnace, the local 


mantifacture of shoes and dies was likely to be. a commercial 
success, and since all the necessary plant and raw materials existed 
in the country, there need be no great delay in reaching the pro- 
ducing stage. It is understood that, as a result of this report, the 
Chamber of Mines has installed a small.electric furnace, which is 
now producing shoes and dies of a fairly good quality Board of 
Trade Journal. 


The Brown. Coal Deposits of Victoria——The JJelbourne 
Age states that the more knowledge the Minister of Mines acquires 
of Victoria’s brown coal deposits, the more he becomes impressed 
with their potential value. At the opening of the new school of 
applied arts at the Working Men’s College, Mr. Livingston said 
there were syndicates in Melbourne willing to spend £200,000 or 


. £300,000 on. establishing experimental works for treating the 


brown coal and ascertaining the value of its by-products.” “The 
results of drilling for black coal had not been very encouraging, 
but there were great deposits of brown coal in Gippsland, as well as 
at Lal Lal and Laverton. Mr. Harper, city electrical engineer, 
informed him that the horse-power required for Melbourne industries 
in 10 years’ time would be 100,000. We could not get the’ necessary 
fuel from our black coal fields, and unless we got it by some means, 
our industries would fail, as they would not. be able to stand 
against New South Wales with its plentiful supplies of black coal. 
The Minister urged scientists and students to give special attention 
to investigation of the utility of brown coal.” 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials.—The Bradford~ 
City Council has confirmed increases of salary to Mr. T. Roles, 
electrical engineer, by £100 a year to £900; Mr. J. H. Shaw, 
deputy engineer, by £100 to £450; Mr. Jas. Fairbairn, works 
superintendent, by £50 to £350; Mr. C. F. Allsop, commer- 
cial assistant, by £50,to £800, with £20 war bonus cancelled ; 
Mr. T. Stirk, tramways traffic superintendent, by £50 to 
£300, with £20 bonus cancelled; Mr. T. B. Moseley, chief 
tramways clerk, by £25 to £225, with £20 bonus cancelled ; 
Mr. §. Pearson, tramways works superintendent, by £40 to 
£200, £20 bonus cancelled; Mr. J. W. Falkingham, tramways 
correspondence clerk, by £40 to £200, £20 bonus cancelled ; 
Mr. E. Webster, engineering assistant, by £22 to £130 16s., 
including £20 16s. bonus. ‘ 

The Accrington Council has appointed Mr. A. W. CLEGG 
as electrical engineer, in place of Mr. H. Gray, resigned. _ 

Mr. A. W. BusH, canvassing engineer in the Sheffield in- 
stallation and motor department, has resigned. 

Halifax Corporation has approved advances of salary to 
Mr. E. E. Hopason, superintendent of the tramway parcels 
department, and Mr. H. Spencer, clerk in the parcels depart- 


ment. 

Stretford U.D.C. has increased the salary of Mr. T. W. 
Taylor, chief clerk in the electricity department, from £117 to 
£130 per annum. Advances have also been granted to the 
shift engineers and to the electrical inspector. 

The salary of Mr. T. J. KenpRew, manager of the South- 
port Corporation tramways, is to be increased from £250 to 
£300 a year. ; 

The Bury Tramways Committee has agreed to the request, 
on certain conditions, from the Admiralty that the services 
of Mr. Wiuu1sMm CiouGH, the borough tramways manager, 
should be placed at the disposal of the Shipyard: Labour De- 
partment. 

It is proposed to give Mr. F. J. S. Hosxin, the Darwen 
tramways manager, a war bonus of £25 per annum. 

The Worcester T.C, has increased the salary of Mr. R. 
Smiru, chief assistant engineer at the electricity works, from 


£200 to £225 a year, and that of Mr. H. H. Smrru, station 


superintendent, from £180 to £225. 
Colchester T.C. has released from his apprenticeship, after 
three and a half years’ service, Mr. E. G. Barritt, senior 


_ switchboard attendant, and appointed-him electrician-in-charge 


in control of the all-night shift. 

Bedford T.C. has appointed Mr. J. H. Rem, at a salary of 
£4 4s: per week, as resident engineer in connection with the 
electricity extension scheme outside the borough. 

Thé Aberdeen Council. has resolved to increase from £200 
to £225 the salary of Mr, Joun Downyw, chief clerk of the 
Ferryhill electricity works, . | 


/ 
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General.—The Review of the River Plate, just to hand, 
says that Mr. PakennaMm W. Baatty, chief engineer of the 
Anglo-Argentine Tramway Co., was returning to England at 
the end of March. F 

At a meeting of the Association of Municipal Electrical 
Engineers of Lancashire and Cheshire, held on March 27th, 
a presentation consisting of a combined ‘luncheon and tea”’ 
basket, was made to Mr. C. ATCHISON, as a token of 
esteem and recognition of the valuable services rendered to the 
Association as honorary secretary. Mr. J. A. Robertson, of 
Salford, made the presentation on behalf of the members of 
the Association, and several speakers referred to the excellent 
work done by Mr. Atchison. It was pointed out that it was 
through his efforts the Association was formed. : 

Les Nouvelles, of Maastricht, states that M. Léon Greiner, 
director-general of the Cockerill iron and steel works, has 
been arrested by the Germans and detained.—The Times. 

On April 7th, Mr. W. N. Y. Kina,. A.C.G.1., A.M.LE.E., 
was presented with a gold watch-chain by the staff and em- 
ployés at the Kelham Island Power Station of the Sheffield 
Corporation Electric Supply Department, on his leaving to 
take up an appointment under the Ministry of Munitions. 
Mr. J. R. Williams, station superintendent, made the presenta- 
tion, and mentioned the long and progressive period—nearly 
15 years—during which Mr. King ‘had been connected with 
the power station. 

Sir Home Gorpon, having completed the work which the 
Director-General of National Service asked him to undertake, 
has now ceased to be Staff Controller of the Department. 


Roll of Honour.—Gunner J. S. Jenkins, R.F.A., late of the 
electric light department of the India Rubber, Gutta Percha 
and Telegraph Works Co., Ltd., was severely wounded in 
France on March 2lst and died the following day. He is 
reported to have stepped on a trap left by the enemy during 
their retreat. Bombardier A. R. Brags, R:G.A., formerly in 
the rubber department of the same company, has been 
awarded the Military Medal. 

Private A. Stanton, Cheshire Regt., formerly at Glossop 
with the Urban Electric Supply Co., has fallen in action. 

Mr. F. W. Kinc, who was articled to a London firm of 
electrical engineers when he joined the Naval Air Service, 
has died suddenly whilst in training. 

Sergeant A. W. Trys.ey, Lancashire Fusiliers, formerly em- 
ployed at the Manchester Corporation Electricity Works, has 
been awarded the French decoration, the Medaille Militaire. 

Lance-Corporal W. Bennett, of the King’s Own Royal Lan- 
caster Regt., killed in action, was employed by the British 
Westinghouse Co., Ltd., Trafford Park, Manchester. 

Sergeant Howartu, South Lancashire Regt., who has been 
awarded the D.C.M. for conspicuous services, was before his 
— employed at the Manchester Corporation Electricity 

/Orks. 

We regret to record the sudden death, through a clot of 
blood on the brain, of Major R. Swrre GrirritHs, R.G.A., 
aged 32, who prior to the war was employed by the British 
Westinghouse Electric & Manufacturing Co., Ltd., for whom 
he had superintended the carrying out of installations in 
various parts of the country. 

Lieutenant W. E. Cuappen, D.C.L.I., attached to the Flying 
Corps, who was killed while flying 6n April 4th, at the age of 
19, was the younger son of Mr. H. E. Chappel, retired Direc- 
tor of Telegraphs, India-Burma. Circle.—Times. 

Lieutenant DouGLas Cor, R.G.A., who has been wounded, 
= = of the staff at the Blackburn Corporation Electricity 

Orks. * 

Word has been received of the death in action of Lieutenant 
H. Butter, aged 30, who held a position at Messrs. Dick, 
Kerr & Co.’s works, Preston. 

The Bronze Medal of the Italian Order of St. Maurice and 
St. Lazarus for Military Valour has been awarded to Corporal 
S. H. Hocktey, R.E., who was with the Bude (Cornwall) 
staff of Messrs. Christy Bros., electrical engineers. 

At Messrs. Hawthorne, Leslie & Co.’s shipyard, Hebburn- 
on-Tyne, on the 4th inst., Mr. J. T. Batey. general manager, 
presented the Military Medal to Corporal J. W. Rusurorta, 
R.E., and a case of cutlery from the officials and staff. Cor- 
poral Rushforth was formerly electrician at the yard, and was 
awarded the Medal for gallant work in repairing broken wires 
at the front, being wounded while so doing. 

Fitter H. Rosser, R.F.A., formerly lamp storekeeper with 
er Pope’s Electric Lamp Co., Ltd., has been killed in 
action. 


Obituary.—Mr. G. A. Nusssaum.—We regret to record the 
death of Mr. G. A. Nussbaum, of 29, Ludgate Hill, E.C., 
which occurred on Saturday last at 42, Penywern Road, S.W. 
Mr. Nussbaum was an Associate of the I.E.E. He was 66 years 
of age. Mr. Nussbaum first came over to England to take 
charge of an exhibit of Messrs. Gerard & Co., of Paris, at the 
first Crystal Palace Electrical Exhibition. After his return, he 
entered the service at Paris of the Société Industrielle des 
Telephones, subsequently coming over to London as that com- 
pany’s representative. He acted in that capacity for at least 
30 years, and though that arrangement came to an end several 
years ago, he was transacting business with the company 
right up to the last. Mr. Nussbaum had been ill for five . 
months, but his end came very suddenly. We desire to ten- 
Aer our sympathy to Mrs. Nussbaum in her bereavement, 


NEW COMPANIES REGISTERED. 


Thrutchley, Percival & Co., Ltd. (147,004).—Private com. 
pany. Registered March 3lst. Capital, £2,000 in £1 shares. Manufacturers 
of and dealers in electrical equipment, magnetos, motor accessories, mining 
and railway supplies, castings, small tools, &c.; also to act as representatives 
for manufacturers of such commodities in the United Kingdom, eRussig 
France, and elsewhere, with particular regard to markets of German « 
Austrian origin, and to divert such trade into British channels. The sub. 
scribers (each with one share) are: E. P. Booth, 206, Albert Road, Hands. 
worth, manufacturer; S. Craven, 58, Grove Avenue, Moseley, Birmingham 
engineer; T. T. Tripp, Inversnaid, Mayfield Road, Wylde Conak Birming: 
ham, manufacturer. The first directors‘ are E. P. Booth, S. Craven, T. T, 
Tripp. “Solicitor: W, H. Stubbs, Newton Chambers, Cannon Street, Bir- 
mingham. 


Wilson-Maenlen Co., Ltd. (1,548r).—Particulars filed 
March 22nd, 1917. Registered in New York, December 28th, 1914, to carry 
on the business of manufacturers of and dealers in electrical, pyrometric, and 
scientific apparatus, &c, Capital stock, $60,000 in shares of $100 each, 
British address: -2, Myron Place, Lewisham, S.E. A. H. Holloway, of 118, 
George Street, Lewisham, S.E., is authorised to accept service, Directors: 
Charles T. T. Wilson, Carolyn E. Wilson, and Cuthbert F. Brown, all of 


New York. 

Surrey Engineering Co., Ltd. (146,943).—Private com- 
pany. Registered March 28th. Capital, £1,000 in 1,000 10 per cent. cum, 
pref. shares of 10s. each, and 500 ord. shares of £1 each. Electricians, 
mechanical and general engineers, &c. The subscribers (each with one ord. 
share) are: J. A. Hughes, 4, The Grange, Wimbledon, S.W., engineer; F. N, 
Pickett, 5, Wilbury Villas, Hove, engineer; J. Cameron, Grove Lodge, New 
Southgate, N., merchant. The first directors are J. Hughes, F. N, 
Pickett, and J. Cameron. Registered office: 34, Surrey Street, W.C. 


Holland, Griffiths & Co., Ltd. (146,884).—Private com- 
pany. Registered March 26th, with a capital of £500 in £1 shares, to take 
over the business carried on at 27, Ridinghouse Street, Oxford Circus, W., 
as Holland and Gritfiths & Co., and to carry on the business of electrical and 
mechanical engineers, &c: The subscribers (each with one share) are: 
J. Harrington, 85, Salisbury Road, Harrow, engineer; G. W. Knight, Hazel- 
mere, 724, Barking Road, Upton Park, E., engineer; J. H. Williams, 94, 
Chestnut Avenue, Whipps Cross, E.17, works manager. The first directors 
are J. Harrington, G. W. Knight, and J. H. Williams. Solicitors: Kenneth 
Brown & Co., Lennox House, Norfolk Street, W.C. 


Lodge Fittings Co., Ltd. (146,987).—Private company. 
Registered March 30th, with a capital of £1,000 in £1 shares, to take over 
the business of manufacturer of electrical fittings, &c., carried on by Ella §. 
Wood at 57, Albert Road, Aston, Birmingham, as the Lodge Fittings Co. 
The subscribers (each with one share) are: E. M. Lodge, 50, Brougham 
Street, Hockley, Birmingham, manufacturer; F. J. Wood, 57, Albert Road, 
Aston, Birmingham, secretary; Ella S$. Wood, 57, Albert Road, Aston, Bir- 
mingham; Mrs. E. Lodge, 50, Brougham Street, Hockley, Birmingham, 
Table ‘‘ A” mainly applies. Registered office: 57, Albert Road, Aston, 
Birmingham. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Birmingham Electrical Accessories Manufacturing Co., 
Ltd.—Debenture dated March 2nd, 1917, to secure £150, charged on the com- 
pany's undertaking. Holder: G. Garrett, 8, Devonshire Road, Handsworth, 


Electrical Installations, Ltd.—A memorandum of satis- 
faction to the extent of £300 on March 26th, 1917, of debentures dated 
December 5th, 1906, securing £2,000. 


Brilliant Arc Lamp & Engineering Co., Ltd.—Assignment 
of proceeds of munitions contract, dated March 28th, 1917, to secure all 
moneys due or to become due from company to London & South-Western 
Bank. 

British Electrolytic Zinc Co. (Isherwood Process), Ltd.— 
Particulars of £25,000 debentures, created June 5th, 1916, filed pursuant to 
Section 93 (3) of the Companies (Consolidation) Act, 1908, the amount of the 
present issue (March 12th, 1917) being £21,200. Property charged: The com- 
pany’s undertaking and property, present and future, including uncalled 
capital. No trustees. 

Church Stretton Electric Supply Co., Ltd.—Charge on 
Church Stretton Electric Lighting Order, 1916, dated March 138th, 1917, 
supplemental to trust deed of February 19th, 1914, securing £4,000 debentures. 


Rangoon Electric Tramway & Supply Co., Ltd.—A 
memorandum ‘of satisfaction to the extent of £6,830 on February 2st, 1917, 
of debenture stéck dated 1906-13, securing £250,000, has been filed. 


Caerphilly Electric Supply Co., Ltd. (139,086).—Capital, 


£6,000 in 400 cum. pref. shares of £5 each, and 1,500 pref. ord. and 2,500 
ord. shares of £1 each. Return dated December 31st. 1916 160 ord. shires 
taken up; nothing called up. Mortgages and charges: Nil. 


CITY NOTES. 


We give below the directors’ comparative 
Urban Electric statement, showing the profits earned at the 
Supply Co., Ltd. various towns during 1916, also the load 
connected in kilowatts :— 
Kilowatts. Profits. 


1915. 1916. 1915. 1916. 
Hawick ee wa ee 3,033 8,181 


Stamford .. .. 1,648 1,679 2, 1625 

Weybridge and Walton .. re 8,073 8,297 5,473 4, 
Godalming .. 1,440 1,498 2,585 2,040 
Twickenham and District Bf 6,413 8,413. 12,960 14,109 
Dartmouth .. ae 922 978 
Camborne and Redruth (“A”) 7,490 523 
and Cornwall B } 7,102 7,345 “B” 
14,278 14,089 

Newton Abbot “6 2,451 3, 
Grantham .. oe 1,668 1,852 7,014 7,640 
Glossop 1,265 1,317 8,727 8,118 
Berwick 955 1,088 647 


Newbury ... coc 1,000 1,164 8,357 8, 


Totals., +. 90,876 93,886 £73,890 £71,407 
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Mr. S. Gepae, presiding at the recent 
w. T. Henley’s annual meeting, said that the report was an \ 
Telegraph exceedingly good one, having regard to ex- 
Works Co., Ltd, isting adverse circumstances. They had 
had the greatést difficulty in obtaining raw 
material and in delivering goods. They had constantly to keep 
in mind the fact that they were not doing, and could not do, 
work for their former customers. Whether or not any rivals 
were springing up who would endeavour to rob them of their 
ordinary commercial work: when peace was declared it was 
hard to say. They were preparing for such a state of things, 
as the accounts showed. No fewer than 796 of the staff and 
workmen had joined the Forces; 28 had laid down their lives 
and 90 had been wounded. The managing director (Mr. G. 
Sutton), who seconded the adoption of the report, stated that 
their commercial trading had nearly entirely disappeared. The 
profit, which was very handsome, might be a little larger than 
was shown. They expected eventually that other sums would 
come to the credit of the company, as they were making claims 
upon the Government in regard to depreciation and machinery 
bought by them. Those claims, however, had not yet been 
settled, and in dealing with the accounts the profit had. been 
taken after allowance for special taxation and (as the directors 
had felt bound to do) they had shown the worst position to 
the company. The shareholders might therefore expect that 
when a settlement was obtained the position would really be 
better than appeared from the accounts. He thought it matter 
for regret that the accounts for 1915 as regarded taxation had 
not yet been settled. If the accounts for that year had been 
settled, the directors would have been able to give a more 
accurate statement of the company’s profits for 1916. He might 
give an instance of the kind of negotiations they had with the 
(Government respecting the payment of excess profits. At the 
meeting last year he informed the shareholders that the Act 
provided that an allowance should be made against the excess 
profit paid by the company. in respect of any machinery or 
plant which they purchased for war requirements and which 
the directors did not contemplate would be of any use to the 
company when the war closed; but in their negotiations with 
regard to the 1915 settlement the taxing authorities suggested 
that certain claims. which had been made on that account 
should be spread over a number of years. He, however, sub- 
mitted that if such machinery made excess profits, the first 
charge upon those profits should be the cost of that machinery, 
and that there should be no question of spreading it over a 
number of years. That was the directors’ contention, and they 
would endeavour to insist on it in their negotiations with the 
Government. Excess profits, he thought, were badly con- 
ceived, and he did not think they were being carried out by 
the taxing- authorities as genérously or as justly as had been 
expected when the Act was passed. With regard to trading, 
there was very little of the company’s commercial business 
left. A good deal of commercial business was included in the 
accounts for 1916 because this class of business had been gradu- 
ally shut down since the beginning of last year, and was being 
shut down now more vigorously by the authorities than pre- 
viously. He quite agreed that it was necessary to stop all 
non-essential work; but that was the company’s position— 
that they were not at present commercial traders. Reverting 
to the excess profits tax, he thought, as he had said before, 
that the arrangement made with regard to excess profits might 
have been considerably improved upon by Parliament. He 
thought that the method, by which the company received 20 
per cent. over*their standard period and nothing more (ex- 
cept that they got some allowance, which was not fixed yet, 
in relation to any enlarged capital they might have) was 
thoroughly bad for the industries of this country. The object 
of men of business trained in the working of industries was 
to run the business with which they were connected as eco- 
nomically as possible, to turn out their work as efficiently as 
they could, to sell at a good price, and to give a good return 
to those who had invested their capital. That incentive, how- 
ever, was taken away in present circumstances. He did not 
object, but with a depleted statf it was regrettable that they 
had far more work to do than they had ever previously had 
in connection with statistics and information concerning the 
company’s business which they had to furnish to Government 
departments. He thought it was a very proper thing that 
War profits should go to the State. He was only complaining 
of the way in which the taxation was imposed. The com- 
Pany’s relations with regard to their workpeople were very 
satisfactory. They had made a very great advance in the 
rates of wages, but that was only right in view of the con- 
siderable increase in the cost of living, but he cémplained of 
the receipt of instructions from Government departments to 
increase the wages of certain classes of the workpeople, such 
Instructions being given without any consultation with the 
management. At one of their works only 30 people came 
under a certain award of the Board of Trade for an advance 
in Wages, and in consequence they had raised the wages at 
the works in question by between £12,000 and £15,000 a year 
to some of their people in order to prevent dissatisfaction. 
he directors were able to pay a large dividend because a 
Breat deal of the profits made in former years had been left 
to the company to trade with, and no interest had to be paid 
Pare that capital. The large Gravesend works and the tire 
actory had been constructed without raising one penny of 
additional capital. With reference to the future, they had 


plenty of orders on their books, and had a large number of 
orders which ought to have been executed six, 12, or 18 
months ago, which might be good or not at the present time— 
orders from foreign buyers. Foreign trade was shut down, 
and meantime certain other nations were pushing their pro- 
ducts among the company’s customers. Japan and the United 
States especially were very active in the British Colonies, 
South America, and neutral States, but he thought that when 
the war was over the company would have no difficulty in 
dealing with such competition. They would be able, he be- 
lieved, to get their connections back and to keep their trade, 


’ but they would be confronted with this position when the 


war closed—that the Government would instantly stop their 
work, and when that happened, the company would have no 
work in their factories. They could make work by manufac- 
turing for stock, but as their managing director, he was very 
doubtful whether he would be willing to place any consider- 
able amount of work on their machinery with copper at two 
or three times its normal value, and with the certainty that 
if they made stock with the existing high prices of raw mate- 
rials they were bound to lose money on everything dhey 
manufactured. The financial position of the company was 
strong—stronger, perhaps, than the shareholders imagined ; 
their reserves were large; and, so far as he could see, speak- 
ing with all his experience, the company would be able ‘to 
weather the worst storm that might arise at the close of 
the war. Mr. A. F. Berry presided at the recent 
British Electric 222ual meeting. He said that only about 
Transformer One-half of the earned profit was recom- 
Co., Ltd. mended for distribution. They were not 
ny disposed to return to a peace-time rate of 
distribution while the war was still raging. The average 
annual profits for the past eight years were sufficient to cover 
the preference dividend nearly five times over, while the 
assets, irrespective of patents and goodwill, as they stood 
in the balance sheet, were nearly two and a half times the 
par value of the issued preference capital. Their future divi- 
dends were the better protected by the conservative distribu- 
tion adopted. The past year’s working was extraordinary to 
a greater degree than that of 1915. They carried out large 
volumes of work, and had obtained fair prices, though the 
question of price was one that had to be watched very care- 
fully in view of the tendency of the prices of materials and 
labour to rise. With regard to the current year, they started 
with more work in hand than they had last year, but it was 
quite impossible to forecast from year to year what might 
happen. He wished to appeal to shareholders to help the 
business as much as they could by doing business with the 
company and bringing business to it. He particularly recom- 
mended them to give the company an opportunity to help 
them and their friends with ‘‘ Tricity ’’ canteens such as they 
had latterly installed for some leading works. These were 
especially important in view of the serious shortage of food, 
as very considerable savings could be effected by the adoption 
of what he would call ‘‘ Tricity ’’ methods of cooking. Many 
years had passed since he first gave to the electrical world 
the result of their researches in the direction of economical 
roasting. Although to-day there were many thousands of 
persons benefited through the introduction of ‘Tricity ”’ 
methods, there was far more to be done. To meet the in- 
creased demand they were extending their premises. Some 
years ago they purchased land to the east of them, and had 
now acquired the completed works adjoining them on their 
western side. This would allow considerable latitude for 
future developments, and would give facilities which would 
greatly add to the value of their existing works at a compara- 
tively low cost. Last year he referred to the’ phenomenal 
rate of growth of the electrical manufacturing industry since 
the outbreak of war. The past year had seen still greater 
strides taken in the march of electrical progress. This extra- 
ordinary development continued, and was carrying the coun- 
try swiftly into the electric age and to a general recognition of 
the value of electrical energy to the engineering and most 
other trades. Electrical engineering had stepped well for- 
ward into the ranks alongside of other branches of engineer- 
ing, and agriculture, and at last the country had awakened to 
the importance of ‘‘ producers.” 
Mr. A. W. Tart, addressing the annual 
British meeting, said that in the accounts they 
Aluminium had adopted the practice instituted last 
Co., Ltd. year of stating the trading profit after 
making reasonable provision for amounts 
payable in respect of excess profits and controlled taxation. 
The result for the year was undoubtedly satisfactory, but the 
conditions were entirely abnormal. The price of the metal 
had been fixed by the Government during the whole period, 
and would be so, he thought, until the end of the war. 
Though unable to give particulars of the uses to which the 
metal was being applied at present, there was no doubt that 
the experience that was being obtained during the war, in- 
cluding the production of light alloys, would be of the greatest 
possible use in extending the field of development for the 
metal for ordinary commercial purposes. There was a strong 
probability that the motor-car industry, after the war, would 
manufacture their engines largely from aluminium. An 
enormous development had taken place in the productive 
capacity for aluminium all over the world, particularly in 
the U.S.A. and in Norway, but commercial developments, 
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&c., would take up the increased supply not long after the 
cessation of hostilities, and would possibly also call for fur- 
ther production. The company was at present pushing on 
with certain hydraulic works at Kinlochleven for the provi- 
_ sion of additional ‘water supply to the Blackwater reservoir 
for another catchment area. ‘They hoped that part of that 
supply would be available by the middle, and the whole of 


the scheme. completed by the end, of the year, and this 


would, of course, inctease their productive capacity. Regula- 
tion works had also’been. proceeding for some time to in- 
crease the available water supply for their works at Vige- 
lands, Norway, and they should begin to obtain benefit there- 
from this year. The alumina works, which were absolutely 
necessary to take care of the increased production .of alumi- 
nium, were nearing completion. The power plant had been 
put into operation, and they were about to commence the 
manufacture of: alumina. The costs of production continued 
to- be seriously affected by the further heavy increases which 
had taken place during the year in the costs of labour, mate- 
rial, freights, and other charges, and he was afraid that they 
would continue to rise so long as the present conditions 
remained. The maintenance of supplies of raw materials and 
coal required by their various works in Great Britain and 
Norway had been exceedingly difficult, and had on many 
occasions caused considerable anxiety, particularly as the 
greater part, if not’ the whole, of their freight was seaborne. 
It was unfortunate that the large stock of bauxite in the 
South of France could not have been conveyed to this ‘coun- 
try before the war broke out. On the return of normal condi- 
tions it would be one of their essential duties to. see that a 
large stock of bauxite was maintained in this country to fore- 
stall any such contingency as had arisen during the present 
war. The company’s properties in Switzerland were. being 
maintained in good condition, but no further construction 
work could be proceeded with during the war. It was to be 
regretted that the Government did not see their way to assist 
the company to complete the development of that power and 
the erection of the necessary works in ,the early stages of the 
war, because if that had been done the factory could have 
been producing by this time a substantial amount of alumi- 
nium, which would have been available for Government pur- 
poses, and would have reduced the necessity for purchases 
of metal in neutral countries. Referring to the reserve 
account, which had been increased by £75,000 from the 
profits of the year to £325,000, the creation of ample reserves 
had been more than justified in the past, because it had 
enabled them to very largely increase their productive eapa- 
city, and consequently the profits, without the further raising 
of capital. It had also enabled them to. strengthen their 
position in the industry, and would do so again. Their 
competitors had, during these abnormal times, been making 
very substantial profits, as they had been unrestricted as 
regards the price which they might obtain for the metal, and 
they had not suffered from the taxation which the industry 
in this country was bearing. It was somewhat unfortunate 
that the engineering and metal industries, which had contri- 
buted very largely with their brains and skill, as well as with 
their plant and equipment, should be placed at a disadvan- 
tage in comparison with others. The» Government should do 
something to overcome the present inequality in taxation, 
and representation had already been made to the Chancellor 
to that effect. The shareholders might look upon the present 
position with a considerable amount of satisfaction and assur- 
ance that whatever might be the prospects of the industry 
after the war, the company would be able to go through dull 
times with reasonable equanimity. The aluminium industry 
was undoubtedly one of the key industries of the country, 
and well merited such assistance as the Government could 
see their way to give. 

At a meeting of debenture stockholders 


South Wales held in London on March 31st, when Mr. 
Electrical G. Collis, of Finch Lane, London, was 
Power appointed debenture agent, in succession 
Distribution to the late Mr. S. C. Boulter, the chair- 
Co., Ltd. man of the company, Mr. W. GascoyNE 


DaziEL, said the company had now been. 


able, after meeting all prior charges, including interest on 
prior lien debenture stock and depreciation on a scale agreed 
with the debenture agent, to pay current ordinary debenture 
interest for the third successive half-year, and there was still 
a balance to the credit of suspense account, which would, if 
need be, go towards the payment of ordinary debenture interest 
for the current half-year. They had not yet reached the posi- 
tion of actually earning the full amount of the current, in- 
terest, but the prospect of doing so was steadily improving. 
The results for the last year, though not as good as they 
would have been if the. prospective new consumers and the 
Power Co. had not experienced extraordinary delays (due 
to prevailing war conditions) in completing the plant and 
mains necessary for the taking and giving of the supply, 
were, nevertheless, in all respects, a record to date. During 
the second month of the present year, a considerable propor- 
tion of the new business referred to at the last annual general 
meeting of shareholders, came on to the company’s mains, 
and there was a corresponding rise in output. The bulk of 
this new load was required immediately in connection with 
important manufactures, although taken under long-term con- 
tracts, Revenue was, therefore, now being earned from th® 


expenditure of part of the new capital. The Power (Co,’s 
board were, in the majority, representative of the colliery 
owners’ interests, and they were, of course, the principal 
consumers; but the directors fully recognised ‘the mutuality 
of ‘interest.. The. chief consideration of the Power Co,’s 
board had been the development of the company’s property, 
They. had kept this in the forefront, and hoped the debenture 
holders would consider that an-increase of ‘output from seven 
millions of units when they took it: over in 1907 t6 over 30 mil- 
lions of ‘units in 1916 (the January, 1917, output being over 
three millions, equal to. 36 millions ‘per’ annum) had given 
proof ‘of their desire to extend*the company’s business. 

. The CHAIRMAN, at the annual meeting 
last. week; said that, after providing sufi. 
cient sums to preserve the.capital of the 
company intact at--the end of their con. 
cession in 1931, and after providing for the 
debenture interest and for the preference dividend, they had 
out of the profits of the year sufficient to pay a dividend of 
8 per cent. on the ordinary capital. Thus, for the second 
year in succession, they were faced with a reduction in the 
dividend, which for the year 1914 was 5 per cent., and for 
1915 4 per cent. This reduction was due to two causes— 
an increase of £3,800 for fuel costs and for energy purchased, 
and of over £3,000 in -the amount required for income-tax. 
Nearly every item on both debit and credit sides showed an 
increase. The total on the debit side was about £7,800 higher, 
while the receipts were about £4,500 better, the net result 
being that they carried to net revenue account over £3,000 
less than a year ago. They had suffered, as they would 
readily understand, from the operation of the Summer-Time 
Act, which had meant that practically for nearly half the 
year they’ had been deprived of an hour’s demand a day for 
artificial light as compared with any ‘previous year’ of their 
existence. They had, therefore, beén subjected to a double 
disadvantage; higher costs for fuel on the one hand, and an 
inroad into the demand of the public for current on the 
other. These disadvantages had only partially been recouped 
by an increase in price which, in conjunction with all other 
electric light companies in the kingdom, they had been com- 
pelled to make. They carried out during the year a very 
important operation, resulting in a great improvement in 
their financial. position, by the purchase and cancelling of 
£53,212 of their debenture stock, thus reducing the deben- 
ture debt from £175,000 to £121,788. By this means they 
had got rid of the liability to provide in future for the pre- 
mium of 10 per cent. on the debenture stock of the company 
when this stock became payable, the provision for which for 
some years had been an annual charge on the profits of the 
company. With the discount on the stock so purchased and 
cancelled, and the provision of £816 placed to the credit of 
the debenture stock premium redemption fund in the present 
accounts, they had now provided a sufficient sum to meet 
the premium on the balance of. stock still outstanding, so 
that no further appropriation to this fund would be. neces- 
sary. This transaction was carried out partly by their own 
surplus funds, ‘and partly by a loan of £30,000 from the 
bankers, which was reduced to £29,000 at the close of the 
year. The amount had since been reduced to £14,300, and 
he expected that by the end of the year the whole loan would 
be wiped off. They had managed to.maintain a good service 
for their customers, and, with a considerably diminished staff, 
this had at times been a very strenuous work. Sixty-three of 
their employés were on active service; two had lost their 
lives, and two had ‘been wounded. If the income-tax re- 
mained at the same rate as at present, the amount chargeable 
against the profits of 1917 would be about £1,500 less than 
the amount debited to the present accounts. This, with the 
elimination of the item of the debenture stock premium 
redemption fund, suggested ‘that next year’s accounts would 
be better off to the extent of £2,300; but, on the other hand, 
there was the serious contingency, and, in fact, certainty, 
that the continued rise in the cost of fuel, both of coal and 
oil, must inevitably result in a largely increased cost under 
that head. In addition, the cost of labour and materials 
continued to rise. 


Chelsea Elec: 
tricity Supply 
Co., Ltd.- 


In spite of the heavy increase in cost 
West India of all materials, the results for 1916 were 
Electric Co., Ltd. the best in the company’s history. The 
railway receipts show a marked recovery, | 
although $11,267 below 1914. Lighting and power receipts 
show ‘a decrease of $2,780, due to a reduction _in rate made 
to moving picture shows, restricted lighting Order, and - 
conseqtient absence of Christmas decorations, &c. | Miscel- 


‘laneous receipts increased by $8,399. Total receipts from all 


sources were $286,322, an increase of $12,003 over 1915. The 


operating expenses increased by $691. As the result of careful 


economy, the operating expenses were 50.31 per cent., as 
against "52.96 per cent. in 1915. The company has on hand 
the entire cargo of coal which was purchased while the pr ice 
was normal. The hydraulic pipe line suffered very consider 
able damage from heavy-floods. The coal heap at the steam 
station took fire through spontaneous combustion, Geatroying 
several hundred tons of coal. During the president's visit - 
inspection three lines of No. 6 copper wire which ae 
in use were removed from the transmission-line, and, Be me 
advantage of the high price of copper, ‘this wire was- “go 
to England,’ where it met with @ satisfactory market. 
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net income was $92,370 (11.54 per cent. on the capital stock), 
Four quarterly dividends amounted to $40,000. The balance 
at credit of surplus account is $478,143. The annual meeting 
was held in Montreal, on March 14th. 
An extraordinary general meeting was 
Edison Swan held on April 4th, Mr. OC. J. Forp pre- 
Electric Co., Ltd. siding, to confirm the resolutions already 
adopted dealing with the alterations in 
the Articles. He stated. that the New Issues Committee of 
the Treasury had since the last meeting given its sanction to 
the issue of the 100,000 preference shares mentioned in the 
scheme of arrangement. The meeting then confirmed the 
resolutions, after which the chairman said that it only re- 
mained for them to obtain the sanction of the Court to the 
scheme. At the annual meeting in November, he referred to 
the outlines of a scheme for the provision of further capital; 
at that time he had anticipated this by making application, 
on October 10th, to the New Issues Committee of the Trea- 
sury for permission to issue £100,000 of preference shares. 
After. somewhat lengthy correspondence with the Treasury, 


spread over a period of nearly five months, and with the very « 


fullest facts dealing with the situation placed before it, the 
consent of such issue was refused, in spite of it having been 
explained that the necessity for the new capital was brought 
about in consequence of the general expansion of the com- 
pany’s operations, practically the whole of which were of 
national importance. It was also pointed out that if this 
money was not forthcoming the company, although absolutely 
solvent, would have to cease its operations, realise its assets, 
and pass into liquidation. It was obviously the duty of every 
British. manufacturer to use his utmost endeavours at this 
grave national crisis to expand, in every direction, the trade 
of the country, particularly in those directions where our 
enemies had, previous to the war, obtained such a hold. He 
thought he was right in saying that in the electrical industry 
the Germans were the most serious opponents to be met with. 
To all these exhortations the Treasury Committee turned a 
deaf ear, it apparently being of no interest whatever to it 
that one of the oldest electrical concerns would pass away 
for want of a paltry £100,000. He could understand that, 
in view of the issue, or pending issue, of the recent War 
Loan, it was necessary for the Treasury to suspend, and 
possibly refuse to sanction, any new capital issues, and he 
therefore again made a renewed application after the War 
T.oan lists were closed, but still without success. As a last 
resource, he intimated to the Treasury that unless their con- 
sent was granted it would be necessary for the directors to 
give notice to various Government Departments that impor- 
tant contracts on hand for such departments could not be 
carried out. This had the desired effect, and the matter was 
reconsidered by them, and recently the necessary permission 
had been granted. What had happened was eminently ‘un- 
satisfactory from a national point of view, and if that policy 
was generally pursued it must inevitably prejudicially affect 
the whole future, position ‘and trade of the country. It went 
to show that the department in question was not concerned 
in supporting national trading interests, which, after all, 
were the life of the nation, and it appeared that it was only 
when it was put to them that Government needs could not 
be fulfilled, consideration was given to such a request. 


Wycombe (Borough) Electric Light & Power Co., Ltd.— 
During 1916 the connections increased by 224 xw. to 2,616 
xw. Greatly increased cost of coal and oil, restricted lighting, 
and Daylight Saving, largely reduced the profits notwith- 
standing the larger demands of power users and advances in 
charges. The profit was £5,748 (against £6,881 in 1915), plus 
£802 brought forward. After paying interest on debentures 
and outstanding accounts, £3,166, a dividend of 2 per cent. 
is to be paid, absorbing £800; ‘£2,000 is put to reserve for 
renewals account, leaving £584 to carry forward. A dispute 
has arisen with the Wycombe Corporation in regard to the 
contract for street lighting, which is now the subject of 
litigation. Units generated 1,952,910, units sold 1,596,156, 
average price obtained 1.84d. 

Argentine Tramways & Power Co.—Ior the year to Sep- 
tember 30th last, the gross receipts of the tramways were 
$m /n370,092, an increase of $m/n44,041. In the light and 
power department the gross receipts were $m/n106,654.23. 
After making provision for doubtful debts and other charges 
in Santa Fé, the net operating revenue was £12,255, in- 
creased by interest from investments and other income to 
£13,358. After charging interest and sinking ftind on_ the 
debenture stock and London expenses there remains £356. 
The directors regret that it is not yet possible to recommend 
any payment on account of the cumulative dividend on the 
6 per cent. preference shares.—Financial Times. 

Pritchett and Gold & Electrical Power Storage Co., Ltd. 
—The directors recommend the’ following dividends (subject 
to income-tax) on the undermentioned ‘shares, for 1916 :—On 
the ordinary. ‘‘A’’ shares at the rate of 15 per cent.; on the 
ordinary ‘‘B’’ shares at the rate of 10 per cent. 

Victoria Falls & Transvaal Power Co.—The net earnings, 
including those of the Rand Mines Power Supply Oo., for the 
quarter ended December 3l1st, 1916, amounted to £215,179. 

Kalgoorlie Electric Power & Lighting Corpn., Ltd.— 
Dividend on the preference shares at the rate of 4 per cent. 
per anntm for the six months ended March 31st, 1917. 


Newmarket Electric Light Co., Ltd.—During 1916, 489 
lamps (33 watt equiv.) were connected, making 31,925. The 
profit, including £219 brought forward, was £1,843. After 
providing for debenture interest £710, the balance is £1,133. 
£650 is to be carried to reserve for renewals, and £483 is 
carried forward. 

Hart Accumulator Co., Ltd.—The profit for -1916 is 
£19,555, plus £16,949 brought forward. After paying the 
preference dividend (£423), and 10 per cent., less income-tax, 
on the ordinary shares, £27,374 is to be carried forward. 

Indo-European Telegraph Co., Ltd.—Final dividend for 
1916 of £1 2s. 6d. per share, making 7 per cent. for the year, 
free of income-tax, and also £1 10s. per share, free of income- 
tax, out of interest received. 

Stock Exchange Notice.—Application has been made to 


‘the Committee to allowing the following to be quoted in the 


Official List :— 

Aluminium Corporation, Ltd.—£206,323 ordinary stock, 
£179,512 preference ‘stock, £121,897 6 per cent. debentures 
(registered), and £100,000 6 per cent. debentures (bearer). 

Sao Paulo Tramway, Light & Power Co., Ltd.—Divi- 
dend of 24 per cent. on common stock. 

Rio de Janeiro Tramway, Light & Power Co., Ltd.— 
Dividend, 14 per cent. 

Bombay Electric Supply & Tramways Co., Ltd.—Divi- 
= on’ the ordinary shares at the rate of 10 per cent. for 


STOCKS AND SHARES, 


TUESDAY EVENING. 
Stock Exchange markets are good in tone. Returned from 
their Easter holidays, members found a fair accumulation of 
orders awaiting them, with buyers predominant. The effect 
of the splendid news from France, and the United States’ 
action, with the consequent fall in the Bank Rate to 5 per 
cent. last Thursday, put markets in very firm fettle. Notice- 
able strength in Consols and gilt-edged securities has helped 
other investment stocks. People are once more looking for- 
ward to the end of the war, and are on the hunt for stocks 
and shares likely to benefit by the coming of pedce. The 
supply available seems to become daily more restricted. 

Home Railway stocks are very much to the fore. Deben- 
ture issues stand in many cases on a higher level of prices 
than the War Loan. Preference, guaranteed, and rent-charge 
advance literally every day. The reason for this is that in- 
vestors think such stocks show a great deal wider scope for 
improvement than the War Loan does. And maybe they will 
turn out to be right. 

This movement finds reflection in the ordinary stock3. All 
the heavy brigade is substantially better. Lower-priced 
varieties, like Districts and Metropolitans, are being picked 
up by people ready to take long-shots. A small, but none 
the less welcome, recovery has begun in Underground Electric 
income bonds. Railwaymen’s requests for more pay are treated 
as temporary incidents. Possibly there is not too much backing 
to the present rise in this market, but the buying orders 
come mainly from the North and Midlands. The inference 
is that they are investment of war profits, and that the stocks 
are not likely to be sold for some time to come. There is 
little speculative buying going on. 

Electric Lighting shares are good, though there is not much 
change in prices. Manifestly the dividend declarations 
created a favourable impression, and with the shares looking 
low in their ex-dividend quotations, fresh inquiries have come 
in; already the deductions have been largely regained. 

Especial strength marks cable and cable-manufacturing 
shares. All the groups are good—EKastern, American, and 
Trust. More than half the prices we give are better on the 
week, and the firmness does not end here. Several of the 
others are certainly entitled to be put up. The adhesion of 
the United States has done much to assist this department, 
and Marconis enjoyed another little spurt on the assumption 
that the American development constitutes a decided bull 
point for the company’s business. | While American Rails 
have given way sharply, American Marconis, usually influ- 
enced by them, have taken a contrary turn, rising to 17s. 3d. 
Manufacturing companies’ shares rose with the rest. Cal- 
lenders put on 2s. 6d., Henleys 10s., Telegraph Construc- 
tions £1. Industrials are firm as a whole. Edison Swan 
4 per cent. debenture gained 1} on the tardy assent of the 
Treasury to the company’s application for leave to raise new 
money in order to carry out orders placed with the company 
by Government departments. Permission was most absurdly 
withheld until the very last minute. 

Brazilian Tractions jumped 33 points to 50, thanks to the 


_increasing favour with which Brazil is now regurded by the 


investor. Argentines are steady, showing no quotable 
changes. Mexicans halt a little. There is still lurking doubt 
as to whether the Germans may be able to stir up strife in 
the country. Mexican Light first bonds dropped 5 points. 
Rubber shares have reassumed strength, and business 
surges into the market. The eve of Good Friday, usually a 
very slack day, found brokers and jobbers busily occupied. 
Rubber itself remains steady, in the vicinity of 3s. 14d. per 
lb.; the advent of America into the war area is read as likely 


s 
L917, 

Co.'s 
olliery 
ncipal 
uality a 
Co.’s 
perty, 
snture 
seven 
0 mil- 
Over 

given 
eeting 
/Suffi- 
the 
con- 
r the 
y had 
nd of 
econd 
n the 
d for 
ises— 
ased, 
2-tax, 
od an 
gher, 
‘esult 
3,000 
Tne 
Time 
the 
y for 
their 
yuble ‘ 
d an a 
the 
uped 
ther 
com- 
very 
t in 
of 
ben- 
they 
pre- 
any 
for 
the 

and 
t of 
sent 
neet 
80 
Ces- 
wn 

the : 
the 
and 
vice a 
aff, 
» of 
Te- 
ble 
an 
the 
um 
uld 
nd, 
ity, 
ind 
der 
als 
‘ost 
ere 
‘he 3 
ry, 
pts 
ide 
the 
all 
‘he 
ful 
as 
nd 
ice 
er- 
im 
ng 
of 
106 
ng 
ed 
he ‘ 


414 THE ELECTRICAL REVIEW. 


[Vol. 80.’ No. 2,055, APRIL 18,'1917, 


to make rubber advance in price. Considering the peace 
presages, the hardness of armament and ammunition shares 
is somewhat surprising. Prices on balance improve. The 
metal groups also are better in tendency. 


SHARE LIST OF ELECTRICAL COMPANIES, 
Homes Exzcrriciry CoMPAni£s, 
Dividend Price 


a April 10, Rise or fall Yield 
1916, 1916. 1917. this week.  p.c, 
Brompton Ordinary .. 10 9 6 £711 0 
oO. 0. Pref.. 
8 8 618 4 
of 8 8 1 — 7128 
do. do. 6per cent. Pref. 6 6 9 
County of London 7 1 618 8 
ensington Ordinary .. .. 
London Electric .. 8 8 1 = Nil 
do. do. 6 a cent. Pret, 6 4 ok — 6 6 8 
cen 

South London... 5 23 156 
South Metropolitan Pref, 2t/- 613 4 
Westminster Ordinary... .. 7 vi 58 669 

TELEGRAPHS AND TELEPHONES, 
Anglo-Am, Tel. 6 944 +4 672 
Cuba Sub. Ord. .. .. 5 +2 690 
Eastern Extension 8 1 4 
Eastern Tel. Ord. eo oc 8 8 140 +1 *514 4 
Globe Tel.andT.Ord... .. 7 7 ll +23 619 2 
do. f. 8 6 9 6 3.1 
Great Northern Tel, .. .. 22 22 87 + 5619 0 
Indo-European .. oe o DB 8 47h +1 613 4 
Marconi... ee 10 10 + dy 897 
United R.PlateTel. .. .. 8 8 %% 09 
West India and Pan, .. 6d. 6d. 212 6 
Western Telegraph .. .. 8 8 4 
Home Rats, 
Central London, Ord. Assented 603 680 
Metropolitan ee 1 25 + 2 400 
Underground Ni Ni Nil 
ndergroun 
do. do. Income 6 794 +1 % 6 9 
Trams, 
Dividend 
1914. 1915, 
Adelaide . 6 per cent. Pref, 6 6 5 _ 600 
rams, First Pref, 2 911 4 
do, 2nd Pref. .. 

: do, 6 Deb .. 5 5 64 715 0 
Brazil Tractions . 4 50 +83 8 00 
Bombay Electric Pref, ;. 6 6 10 a 600 
British Columbia Elec, Rly. Piece. 5 5 6L -1 840 

0. oO. Preferred — 46 +h Nil 

do, do, Deferred — Nil 894 Nil 

do. do. Deb. 4y 63 +4 615 0 
* Trams 5 percent.Bonds — 273 Nil 

6 percent. Bonds — Nil 25 Nil 
Mexican Light Common Nil Nil Nil 

do. Pref. .. « Nil Nil 1 a Nil 

do, Ist Bonds .. Nil Nil -65 

Manvracrurme ComMPaNizs, 

British Aluminium Ord. oe 6 28/6 70 4 
British Insulated Ord... .. 15 17 123 617 3 
British Westinghouse Pref, .. 24 600 
Callenders .. o 123 +3 116 8 
0. Pref. 5 5 4 660 
Castner-Kelliner .. 20 2 8S; 618 0 

Edison & Swan, £8 paid . Nil — _ Nil 

do. do. fully paid Nil — 1 — Nil 
do. _ do. 4 percent, Deb. 4 4 67 +14 518 6 
Electric Construction ..  .. 6 1 - 710 0 
Gen. Elec. Pref... .. 6 6 9% +3 6 48 
Ord. .. oe oo 10 144 618 
Henley... 16 +4 7116 8 
do. 44 Pref... 45 4% 4 612 6 
India-Rubber ee ee ee 10 10 = *8 8 
Telegraph Con .. 2 «6 87 +1 *6 910 


* Dividends paid free of income-tax, 


ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


Month | Receipts for Route 

Locality, ended the $e Total todate, | miles 

(4 wks.) month, Ze open, 

Bristol (Trams) .. | Mar. 30 | 18,640 | +1,727 || .. | 57,762 401/805] .. 
Cork .. » 29 | 1,865) + 189 || 18 5,669 | — 8°89) .. 
Dublin ee ew » 80 | 28,518 |+ 740 || 18 | 75,189 | + 1,020 |54°95] 
Hastings .. » 25} 8,629 910 |) .. | 10,584 1,951 | 198] ., 
Lancashire United » 28 7,864 | +1,236 || 13 | 21,954 |+ 1,905 | 429 oe 
Llandudno-Col. Bay », 80 749 174} 8,160 |— 92 fs 
Angio-Argentine .. » 25 |209,619 ~4,462 18 | 607,791 |— 1,581 |7.. ee 
Auckl oo eo » 9 | 21,58: 86 | 193,408 | + 8,471 |26°E9| .. 
Calcutta .. » 24] 18,140 + 607 ee ee + 1,213; .. oo 
Kalgoorlie, W.A. .. Dec. 2,894 62 81,482 20.5) 
ras |Mar.'6 | 2,277 |+ ‘157 || .. 12,510 |+ 881/.. ee 
Montevideo | March | 81,979 |+ 23 || .. | 157,892 |— 1,080 | .. oo! 
Dublin-Lucan Rly, | Mar. 29 488 57 || 18 1,508 |+ 47/| 7 oe 


* Two weeks, 


MARKET QUOTATIONS. 


It should be remembered, in making use of the figures appearing 


in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Wednesday, April 11th. 


Latest 
CHEMICALS, &c. Price, Inc, or Deo, 

a Ammoniac Sal per ton £75 oe 
a Ammonia, Muriate ‘darge crystal) ” £54 ee 
a Bisulphide of Carbon .. as £23 ee 
a Borax .. oe ee ee ” £38 ee 

a Copper Sulphate .. ..  «- ” £61 10 80/- dec, 
Potash, Chlorate ..  .. perlb. 2/6 ae 
» Perchlorate ” 
Shellac as oe percwt, 195/- ee 
a Sulphate of Magnesia +. per ton £16 pa 
Sulphur, —- Flowers .. an 
a Sodium Bichromate, casks .. per lb. oe ee 

METALS, &c. 

c Brass metal 2 to 12’ basis) per lb. ee 
» Tubes (soliddrawn) -.. ” oe 
drawn) 1/9 to 1/94 3a. it 

opper ubes (so rawn) .. 0 . ine. 
ge Bars (bestselected) .. perton £174 
g » Sheet ” £174 
g Rod . oe ” £174 ae 
a wn (Electrolytic) Bars ee £151 
a: eets .. £176 xe 

dy ” Wire Rods £159 

” H.C, Wire per lb. 
f Sheet eo oe ” 2/6 ee 
n German Silver Wire ee ee ” ee 
A Gutta-percha, fine 6/10 

A India-rubber, Para fine 8/2 4d. dec, 
i Iron Pig (Cleveland perton Nom, 
» Wire, galv. No. 8, P.O. qual. £38 
g Lead, English ee eo 
g Mercury per bot. Nom. ee 
e Mica (in original cases) small . per Ib. 6d. to 8/- os 
e » ” » medium ” 8/6 to 6/- tw 
” Be .. ” to & up. ee 
d Silicium Bronze Wire“ per lb. 1/10 ee 
r Steel, Magnet, in bars .. +. per ton ee 
n 5 Wire,Nos.1tol6 ..  .. per lb. 8/3 


Quotations supplied by— 


g James & Shake e, 


a G. Boor & Co. 
4 Edward Till & 


c Thos. Bolton & Sons, Ltd, 
d Frederick Smith & Co, i Bolling & Lowe. 
e F. Wiggins & Sons. 1 Richard Johnson & = Sephew, Ltd, 
f India-Rubber, Gutta-Percha and nz» P. Ormiston & So 

Telegraph Works Co., Ltd. r W. F. Dennis & Co. 


A Gas Engineer’s Views on Electricity.—In the course 
of his presidential address at the annual meeting of the Scottish 
Gas Managers’ Association, in Glasgow, Mr. Chas. Fairweather 
(Kilmarnock), dealt with a variety of topics, including the develop- 
ment in electricity supply. This, he said, had brought the gas 
industry from what was practically a monopoly down to the level 
of a competitor, and who would say that the change was not for 
the good of the industry? A monopoly at all times tended to 
conservatism, and that might gradually merge into a state of 
repose inducing a peace which did not willingly seek for struggle. 
Immediately the development of electricity supply became an 


_ accomplished fact, readjustment of gas supply methods was the 


result, and to-day in all large cities and industrial communities the 
two industries progressed side by side. There was no question 
that each had its sphere, and that each had its limitations, and 
this was amply proved by the fact that within the same community 
both businesses might be simultaneously developed and increased. 
In thickly populated industrial districts central stations for elec- 
tricity supply would be laid down, and current distributed to the 
surrounding areas at the lowest possible cost for all purposes, and 
if gas supply was to maintain its place, this was the form of com- 
petition which it would be called upon to face. A factor which 
handicapped, to a certain extent, the gas business, was that small 
works already existed, and were scattered about, each undertaking 
a small radius of supply, whereas, electricity being a younger 
industry, stations had yet to be put down, and the position of 
these stations could be so chosen that a large district could be 
taken in. At present it was the case that, in large districts witha 
number of small gas undertakings, these were being absorbed, and 


this had been largely brought about by high-pressure distribution ° 


of gas, making it possible to stretch out long lines of mains and 
supply from a central works. 


Disabled Fighting Men.—The Manchester City Council 
has decided that facilities shall be afforded to discharged disabled 
soldiers and sailors, who are attending the Manchester Technical 


School for Electrical Instruction, to receive practical training in the- 


working of distributing sub-stations at the Polygon sub-station by 
the staff of the electricity department. 
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MUNICIPAL. ELECTRICAL PUBLICITY. 
By E. P. HOLLIS, AMLEE, A.Am.LE.E.; M.MiningE.E, 


ue real object of a municipal electricity supply is not the 
mere supply of electrica] energy, it lies much deeper than 
that. The policy of municipal electrical supply is based 
npon adding to the convenience of the community and the 
prosperity of the industries within the municipal boundaries 
through a cheap and widely available supply of electrical 
energy. 

Rebehtly it has been announced that one of our large 
cities has decided to organise a municipal publicity depart- 
nent in connection with its electrical undertaking, and the 
writer in commending this example proposes to outliné his 
views upon the work lying before such a department. 


Prior to the war municipalities had kept themselves clear , 


of any extensive measures of publicity. If anyone wanted 
electricity he could have it~if he cared to approach the 
department and was near the mains. If he were not in 
close proximity to the distributing system, he had a struggle 
to get a mains extension. But the municipalities which 
realised that. an intensive application of electricity within 
the homes and industries inside their boundaries was essen- 
tial to the prosperity of the community, were few and far 
between, and fewer still were those which realised that the 
only way to attain the maximum prosperity which accrues 
from electrification was to create the consciousness of a need 
for electricity, which consciousness could not arise spon- 
taneously, but could only originate from a carefully planted 
seed, 

Pre-war electrical publicity was amateurish, half-hearted, 
and far from meeting the needs of the community. It was 
not directed by experts sufficiently technical either in pub- 
licity or engineering, which deficiencies militated strongly 
against the success of any publicity efforts, however well 
intended. 

The eare of the health, the improvement in the environ- 
ment, and the general amelioration of the conditions of its 
rate-paying workers will, in the future, surely-be a charge 


upon-the ‘municipality's endeavours, and it is a matter of: 


certainty that, in the post-war social reorganisation, meastires 
will be taken for the amelioration of the conditions of the 
workers: Amongst those measures ‘electrification will loom 
large, but it will only loom sufficiently large if: those on 
whom the decision rests to introduce electrification are 
themsélves completely informed of what can be done by 
clectricity. 

Of what avail is it for a municipality to spend huge sums 


of money on parks for giving fresh air to its workers when : 


it allows thousands of laundry operatives within its area to 
be slowly poisoned, and to have their health undermined by 
yas-heated irons? Such unfortunate conditions could be 
removed by a strong endeavour on the part of the munici- 
pality in the direction of a conversion to the electric iron— 
not through compulsion, be it noted, or anything smacking 


of compulsion—but by sheer weight of conviction brought’ 


about through adequate education of the laundry  pro- 
prietors, backed, if necessary, by conducted visits to similar, 
but electrically-operated, establishments in other parts of 
the country. 


Why should a municipality see its industries wane, or be . 


out-distanced by competitors, either abroad or at home, 
because the management of: that industry are ignorant of 
improved methods of manufacture, possibly by the utilisa- 
tion of electricity ? A municipality must fight for itself, 


and the sticcess of its industries is equally important to the. 


municipality as to the shareholders of those industries 
themselves, 

One of the most ,urgent problems to be tackled is one 
originating from the war. The war has revitalised British 
industry. It has compelled the introduction of new methods 
and new machinery, and, in addition, has brought about the 
laying-down of large factories devoted solely to the manu- 
facture of war material: With the end of the war, the process 
of converting these plants to other purposes will have to be 
undertaken. They cannot be allowed to stand idle, and 
they will ultimately be converted to.new manufacturing 
processes in which electricity ought to figure prominently. 


It -can only~-figure ‘as prominently - as it ought if ‘the - 


- municipality is in a position to show where electrical 


plant (not merely plain motor drive) can be successfully 
employed, be that plant fans, welders, heaters, refrigerators, 
ozonisers, or any of the host of electrical devices and’ pro- 
cesses applicable to industry. It is within the knowledge 
‘of every intelligent person that electricity has wrought 
improvements in cheapening production, in making certain 
processes possible which, without electricity, would be 
impossible, and in the amelioration of the conditions of the- 
workers. That knowledge, however, is scantily spread. .and 
there is a woeful ignorance in the factory, shop, and home 
of what electricity can do. How is that ignorance to be 
dispelled ? There is only one way—publicity. ; 

._ By publicity I do not mean that system of circularising 
bills, catalogues, and newspaper advertisements which 
usually constitutes the be-all and end-all of the publicity 
methods of many electrical undertakings. I mean. the 
organisation by each great municipality of a Publicity 
Department in the charge of trained engineers, equipped 
technically from the publicity and the engineering points 
of view, for the purpose of tackling every home, shop, and 


- industry in the area, and of assuring that the industries 


and homes are equipped with every form of electrical plant 
which can profitably be utilised, that. they have the best 
electrical apparatus available, that the apparatus is 
economically used, and that the electrical manufacturers 
are encouraged to produce apparatus satisfactorily for the 
industries. 

Naturally, the most important duty of the Municipal 
Electrical Publicity Department would be to furnish 


‘evidence to its consumers, potential and existing, of the 


economy and practicability of plant they might be 
advocating. 
To this end it would be necessary to enlist the sympathies 


of other municipal electrical undertakings whose con- 


sumers might have had experience in the working of similar 
plant, and in those cases resort would frequently be made to 
the practice of conducted visits to factories in other areas 
(if evidence were not available at home) for the purpose of 
convincing the potential consumer. 

The department> would necessarily be directed by an 
engineer, thoroughly technically trained and reinforced by 
experience in heavy power work, as well as of the domestic 
consumer, and with experience in the electrification of 
various industries. It would be folly to go to, say, a 
cement works to advocate electrification if the publicity 
engineer were not conversant with the requirements of the 
works, whether, for instance, the circumstances demanded, 
say, some form of totally-enclosed motors, whether the 
starting torque of the various operations demanded squirrel- 

e or slip-ring motors, and other similar information. 
Not only that, but the department must be in a position, 
hot only technically, but from the point of view of standing 
amongst other’ Corporation departments, to prevent the 
installation of a plant on lines which would not be successful. 
A publicity man knows that a failure of this description is. 
difficult to counterbalance. 

As a further example, the Publicity Department would 
see that the engineer who went down to talk rolling-mill 
electrification was equipped with evidence and information 
which would permit. him to talk on an equality with the mill 
manager, so that he would not be floored by questions. 
emanating from a manager of conservative opinions and 
inclined, through his up-bringing, to the steam drive. 

Naturally, a very important part of the publicity depart- 
ment’s activities would be the collection of evidence and 
information regarding costs and forms of drive; and so forth, 
in connection with various industries in the area, so that 
not only would they be able to convince their own manu- 
facturers, but they would be able, if their co-operation were 
‘invited, to convince manufacturers on the mains or other 
municipalities, which assistance would be reciprocated. 

The preparation of literature in connection with the 
various campaigns would occupy a portion of the department's. 
activities, but the department would not make literature, 
as many are inclined to do, the main battering ram, but 
would supplement it by other methods of publicity, includ- 
ing demonstration, for instance, in one form or another. 
Electrical publicity literature has in the past been of little 
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use. It rarely offered conclusive evidence of the facts it 
sought to prove, and was not written specially for the class 
of customer to whom it was addressed. : 

Amongst the department’s duties would figure prominently 
the collection of early information regarding new electrical 
plant, and its endeavours would be directed towards securing 


the trial of any promising plant on its own mains. The repu- 


tation of a department would largely depend upon the fu)fil- 


ment of its statements, and its engineers would have to be - 


competent to see that nothing but satisfactory plant was 
advocated. The department would organise the teaching 
of the use of electrical plant in schools, when the mind of 
the students would be more receptive to this essential 
education, and the scholars would prove excellent canvassers 
amongst their parents. 

Such a department would, without a doubt, largely 
increase the sale of electrical plant in-its area, and it would 
be a power for good amongst manufacturers from this point 
of view. British electrical apparatus has been dear in the 
past, owing to the comparatively small orders which have 
been placed at one time with the manufacturer, but by 
increasing the demands in one’s own area and by co-opera- 
tion in the matter of ordering with other municipalities, 
no doubt collective orders could be placed with the manu- 


facturer with the object of bringing down prices. Be it - . 


noted that the encouragement of the home electrical 
industry is a matter of national importance. In the past, 
many municipalities have looked upon the purchase, of 
electrical plant as a simple business proposition. They have 
bought the clieapest, came it from Germany, America, or 
Switzerland, and Britain has paid dearly for the dis- 
couragement thus given to home electrical industry. A 
large home demand is. the foundation stone of the British 
electrical industry, and can only be created by efficient and 
widespread electrical publicity. 

The attraction of -new industries to its area by the offer 
of facilities is an important item of. the Publicity Depart- 
ment’s scheme, and this work demands the service of expert 
engineers. Some municipalities advertise their sites avail- 
able, but as many of the new industries will involve the con- 
tinuous use of electricity in quantity (or may if they are 
- sufficiently well informed on the abilities of electricity) for 
smelting and similar purposes; the task of procuring 
tempting electrical terms from the electric supply under- 
taking, and offering them to the industries concerned, is 
work for the Publicity Department. The Publicity 
Department would find internal as well as external necessity 
for its propaganda. The municipal electricity department 
requires to be kept up to the scratch in the matter of adopt- 
ing new developments just as much as the outside consumer. 

The domestic side of electrical publicity has in. the past 
been largely misdirected, and new methods must be adopted 
by a department conversant with modern publicity methods. 
' Every consumer must be systematically tackled in the 
right way—not by sending out leaflets with the quarterly 
bills, or by a very occasional visit from a canvasser ; but, 
for instance, by regular visits from a well-bred and specially 
trained lady canvasser sufficiently tactful not to push where 
pushfulness was resented, but capable of educating a con- 
sumer’s wife—taking months over it if necessary—to a 
knowledge of what electricity can do for her. 

On the shop side publicity has been dead. Electric 
lighting falls into the municipality’s lap like ripe fruit, but 
the use of small motors in shops for refrigeration, coffee 
roasters, electrical advertising devices, and so forth, has had 
scanty attention. “It is not worth our while,” I have 
heard it said when I have asked municipal electrical 
engineers why they did not prosecute a campaign for, say, 
electrically driving bacon-cutting machines. It is true that 
the few pence a week which would accrue in revenue would 
be negligible, even if every provision shop in the city were 
equipped with an electrically-driven machine, but a pub- 
licity department would know that every electrical machine 
in a shop was a standing advertisement of electricity beheld 


by thousands of customers weekly, and with-skilful pub- | 


licity would bring home to these customers more than any- 
thing else the advantages of electricity. 

One of the earliest things to be tackled bythe publicity 
department would be the splendid opportunity (of which no 
one seems to have thought) of. revenue from electrically 


_ ness in the past. 


lighted signs on tramcars, and they would, in the first ~ 
place, use such signs for advertising their-own ware— 
electricity. . 

One word about the financial arrangements. Publicity 
pays for itself over and over again. The most successful 
industrial concerns are those which indulge in successful 
publicity, but not only the municipality but also the electrical _ 
manufacturer would benefit from the department’s activity. 
In fact, manufacturers would benefit doubly—from the sale 
of the electricity consuming apparatus itself and from the 
plant orders necessary to supply the demand. Would it 
then be too much to.ask the manufacturers to make some 
contribution to the cost of the campaign? Would it not 
be unreasonable for the manufacturer to refuse? That 
matter must be carefully kept in mind in budgeting for the 
department. 

I conclude by summarising my propositions : A properly 
established Publicity Department, reasonably financed and 
efficiently staffed, would have an important bearing on the 
industrial efficiency of the municipality, which. efficiency 
would show itself in the amelioration of the conditions of 
the industrial and domestic workers, in the attraction of 
new industries to the city, and in the maintenance of the 
position of existing industries by keeping them well 
acquainted with modern electrical developments, and in 
making itself instrumental in securing the adoption of the 
new methods. 

Such a municipal publicity scheme ought to be supple- 
mented by a national propaganda. In the section of 
Eclipse or Empire on electrical engineering, which thie 
writer contributed, was advocated, inter alia : — 

“The inauguration of an extensive and efficient pro- 
paganda by a competent electrical authority (Institution of 
Electrical Engineers, or British Electrical and Allied 
Manufacturers’ Association), amongst householders, manu- 
facturers, colliery engineers, steelworkers’ engineers, and 
other potential users of electricity.” ; 

Such a propaganda would prove a most useful auxiliary 
to the municipal endeavours. 

Our nation has been charged with industrial backward- 
The State equally with the municipality 
has never considered industry ; it must do so in the future, 
and much encouragement might come from the municipality, 
which can deal with its industries with a familiarity and a 
directness which must be absent from State efforts. That 
encouragement must come from an understanding and 
competent source, and'as far as electricity can aid industry, 
the encouragement would come best from a Municipal 
Publicity Department organised on the scheme outlined. 

The matter is not one for post-war considertion, We 
have been too late in many things, and now is the time to 
frame the organisation for taking up its work on the tide of 
opportunity. 


REGISTRATION OF BUSINESS NAMES. 


THE war has given rise to a number of curious 
Acts of Parliament; but of these, there is none more 
remarkable, and not many of greater importance, 
than that which provides for the registration of 
firms, which came into full force on March 22nd. 
In view of the fact that the Act is not very easy to 
understand, a legal contributor has, at our request, 
supplied the following exposition of its terms :— 
Speaking broadly, the object of the Act is to 
compel persons either to carry on business under 
their true names, or else to register in such a way 
that the public shall be enabled to ascertain the 
names of the persons concerned. cae 
The gist of the Act is to be found in Sec: 1, which 
provides that the following firms and persons having 
a place of business in the United Kingdom shall be 
registered, ¢.g.:— 
(a) Every firm carrying on business under a 
business*name which does not consist of the true 
surnames of all partners who are individuals, and 


_the corporate names of all ‘partners who are. cor- 
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porations, without any addition other than the true 
Christian names of individual partners or initials of 
such Christian names. . 

(0) Every individual carrying on business under 
business name which does not-consist of his true 
surname without any addition other than his true 
Christian names or the initials thereof. 

(c) Every individual or firm who, or a member 
of which, has either before or after the passing of 
this Act (i.e., December 22nd, 1916) changed his 
name, except in the case of a woman in conse- 
quence of marriage. ae 

These are the broad rules. It will be noted that 
they do not touch the case of a man carrying on 
business under his own name, or that of a firm or 


partnership where all the names are fully disclosed . 
in the title of the firm. Regard must be had to 


Sec. 22 of the Act, which contains certain important 
definitions. Thus “firm ”’ means ‘‘an unincorporate 
body of two or more individuals, or one or more 


individuals, and one or more corporations, or two | 


or more corporations, who have entered into part- 
nership with one another with a view to carrying on 
business at a profit, but shall not include any un- 
incorporated company which was in existence on 
November 2nd, 1862’ 

Western Railway Co.). It is clear from this that a 
limited company is not included—unless it is asso- 
ciated with an individual or another company. . The 
term ‘‘ business ’’ includes profession. 

To the rules above stated there are certain excep- 
tions provided by Sec. 1, of which these are the 
more important :— 

(1) Where the addition merely indicates that the 
business is carried on in succession to a former 
owner of the business, that addition shall not of 
itself render registration necessary; (2) the addi- 
tion of an ‘‘s”’ where two or more partners have 
the same surname does not render registration 
necessary (¢.g., Robinsons). 

The time for registration is prescribed by Sec. 5. 
The necessary particulars must be furnished within 
14. days of the commencement of the business; but 
if the business. was carried on before the Act (De- 
cember. 22nd, 1916), or was.commenced within two 
months of-that date, the particulars must have been 
furnished after February 22nd and before March 
22nd. Where, however, after February 22nd the 
conditions affecting the firm ceased to be such as to 
rede registration, then the firm need not be regis- 
tered, 

This means that a locus poenitentiae was given 
by the Act to existing firms. They were enabled by 
changing the name on their billheads, &c.; prior to 
February 22nd to escape registration. 

Sec. 3 describes the particulars to be sent when 
applying for registration. They consist of (a) The 
business name; (b) the general nature of the busi- 
ness; (c) the principal place of the business; (d) (in 
the case of a firm) the Christian names and sur- 
names, and the nationality, usual residence, and 
other business occupation (if any) of each partner, 
and, if the nationality is not the nationality of origin, 
the nationality of origin, and the corporate name 
and registered office of each corporation which is 
a member of the firm; (¢) (in the case of an indivi- 
dual) similar particulars to (d); (f) where the regis- 
tration to be effected is that of a corporation, its 
corporate name and registered or principal office; 
(g) if the business was commenced after December 
22nd, 1916, the date of commencement. 

If a business has two or more names they must 
ali be registered. 


Having regard to this Section, it ‘will be seen 


that the register is likely to provide-a large amount 
of information to ties interested.- The wily 


Teuton who is carrying on business under an Eng- 
lish name will stand revealed to the world. The 
sleeping partner will be roused. from his slumbers; 


(e.g., the London & North-— 


while the creditor. of a firm with a large “‘ shop. 
window ”’ and small assets will be able to ascertain 
the home address of each partner to the better en- 
fcrcement of a judgment by execution. 
The particulars given must (by Sec. 4 of the Act) 


be signed by the individual or each of the individual 


members of a firm, as the case may be. In the 
case of a corporation, they may be signed by the 
secretary or.a director, but in that case they must 
be supported by a statutory declaration. — 

The Act does not prohibit any change in the 
name of a firm; but where any change is made in 
any of the particulars registered in respect of any 
firm or person, such particulars must be registered 
within 14 days after such change (Sec. 6). 

Default in registering may involve a penalty of 
£5 per diem so long as the default continues (Sec. 
6), but the possible infliction of a penalty is by no 
means the only unpleasant consequence which may 
follow non-registration. The civitrights of 
the individual or firm may be seriously affected. 

Thus by Sec. 6, where default is made in making 
a statement of particulars for registration, ‘‘ the 
rights of that defaulter under, or arising out of, 
any contract made or entered into by, or on behalf 
of, such defatlter in relation to the business in res- 
pect to the carrying on of which particulars were 
required to’be furnished at any time while he is in - 
default, shall not be enforceable by action or other 
legal proceeding, either in the business name or 
otherwise.’”? The Court may, however, in a proper 
case (as where, for instance, non-registration arose 
through inadvertence), grant relief against this 
clause, but no such relief can be granted if the other 
party proves that, had the Act been complied with, 


he would not have entered into the contract. 


To give an illustration: A firm of Brown, Jones 
and Co. sells goods to Robinson. Robinson, sued 
for the price of the goods, alleges that the plaintiff 
firm was-not registered at the date of the contract. 
If the plaintiffs could prove that they failed to regis- 
ter by accident, the Court might disallow the defen- 
dants’ defence on terms as to costs. But if Robin- 
son could prove that the firm of Brown, Jones and 
Co. really consisted of J. Schneider and A. Hin- 
denburg, naturalised Germans, and that he would 
not, in any case, have contracted with a German 
firm, the defence would be good.- 

It is to be noted that non-registration does not 
protect a firm from actions at law; but if such an 
action is brought, the fact that the defendants are 
unregistered will not prevent their setting up a 
counter-claim or set-off as an answer to the action 

It is not to be supposed that mere registration 
will be a sufficient compliance with the Act. The 
legislature requires something more. By Sec. 18, 


after March 22nd every individual and firm required 


to be registered must ‘‘in’all trade catalogues, cir- 
culars, showcards, and business letters on or in 
which the business name appears, and which are 
issued or sent by the individual firm to any person 
in any part of His Majesty’s dominions, have men- 
tioned in legible characters ’’ name, Christian name, 
former Christian names and surnames, the national- 
ity if not British, and the former nationality if the 
nationality is not the nationality of origin. 

An up-to-date billhead will have to be as follows : — 


Snooxs & Co., Ironmongers. 
Benjamin Moss (British) (late Benjamin Mosenstein, 

German). 

* Francis Brown (British) (late Fritz Braun, German). : 
William ‘Taylor (British) (late, Wilhelm Schneider, German). 
This edifying superscription will not, it is con- 

ceived, tend to increase the home trade of Snooks 

and Co.! 
So much for the general provisions of the Act. 

It will be seen that, like many sumptuary laws, it 

may be useless in many cases, and hard upon indivi- 

duals in others. In numberless instances the com- 
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position of the firm is of no concern to anyone deal- 
ing with it. The man whose name is on the sign- 
board has long since passed away; and his credit 
and reputation have been well and worthily main- 
tained by those who now conduct and profit by the 
business. The mere revelation of names or nation- 
alities in such cases is of little value to anyone. 
Again, for purely private or family reasons with 
which the public has no concern, a man may prose: 
cute his calling under a nom de plume. But, in the 
niain, and having regard to its principal object, the 
Act will be productive of good. The man who is 
about to deal with a limited company can go to 
Somerset House and acquire a deal of information 
as to its probable solvency; similarly, the register 
of firms can be used to discover whether it is really 
in the hands of respectable and-responsible men. 

Not the least important section of the new Act 
is (Sec. 14), which deals with the use of misleading 
business names. . Your German who was practising 
the methods of peaceful penetration before the war 
was but too apt to adopt the magic word ‘‘British,”’ 
in order to foist his goods upon an unsuspecting 
public. In future, if this or any other word is used 
so as “‘to lead to the belief that the business is 
under British ownership or control, and the Regis- 
trar is satisfied that the nationality of the persons 
by whom the business is wholly or mainly owned or 
controlled is at any time such that the name is mis- 
leading,’’ he may refuse to register it, or remove it 
from the register. Appeal lies to the Board of 
Trade, whose decision is final. 


THE FUTURE OF THE BRITISH X-RAY 
INDUSTRY. 


At the meeting of the Réntgen Society on April 3rd, a discus- 
sion took place on ‘‘ Thé Future of the British X-ray In- 
dustry.”” It was opened by Mr. GEOFFREY PEARCE, who 
pointed out that before the war German X-ray and electro- 
medical apparatus was imported in large quantities into this 
country, and into the Colonies. - The official trade returns of 
Germany showed that the total exports of electro-medical 
and electro-dental apparatus in 1912 amounted to £177,400, 
and in 1913 to £228,200. In 1912, Austria-Hungary was the 
largest importer, and the United Kingdom the third largest, 
with £14,000 in 1912, which increased to £19,000 in 1913. It 
had been estimated that 50 per cent. of the apparatus used in 
this country was foreign. So far as workmanship was con- 
cerned, .foreign-made apparatus was no better than that 
which we could produce ourselves, but one reason for its 
predominance might be that new appliances had not, as a 
general rule, originated in this country, but elsewhere. We 
had, in fact, followed the lead of the Germans and of others. 
The application of the alternating-current high-tension trans- 
former combined with a chemical or rotating rectifier, for 
instance, was the result of the work of Koch, of Dresden, 
and improvements by Snook, of Philadelphia. The Coolidge 
tube was the work of an American, and it had a German 
rival in the Lillenfeld tube. Hitherto in this country it had 
not been possible to produce in sufficiently large quantities 
to develop the industry on proper lines, or to employ a 
trained staff who would be occupied mainly upon investiga- 
tion and research. Such research could not be undertaken 
by individual manufacturers, but should be part of a pro- 
perly organised plan, the benefits of which would be enjoyed 
not only by the manufacturers themselves, but by the users 
of the apparatus. Another very important point was propa- 
ganda and publicity. A means should be found of attracting 
the attention of radiologists from all parts of the world to 
this country. That strenuous competition would have to be 
-faced in the future was unquestionable. Quite recently a 
consignment of X-ray tubes formed part of a prize seized by 
the British Navy. Although consigned from a neutral coun- 
try, there was no doubt that they originated from an enemy 
manufacturer, showing that even at the present time Ger- 
many had enough tubes for her owxi use, and some available 
for export. The Americans also had big factories, and there 
had recently been a fusion of interests in the United States, 
four large companies being. formed into one corporation. 
Canada used almost entirely. American-made apparatus. - So 
important had this field become that one American house 
was making arrangements to open offices in that Dominion. 
Preferential protective tariffs by themselves would not open 
such fields to us. 

- Prof. A. W. Porter said that the only means of carrying 


out research was by some kind of- combination-between -dif- 
ferent firms. There was already provision in any. physical 


‘laboratory in England for the proper training of men to 


undertake research work, but, of course, the actual final 


training could only be given in the works themselves, and 


was outside the scope of any academic institution, 

Mr. R. S. Wricut said that the real obstacle to British 
enterprise before the war was not the manufacturer of 
apparatus, but the user of it. When a hospital was about 
to have a new electrical installation it had been the habit 
of the medical officer in charge to tour the Continent in 
order to see what was in use in the hospitals there, and 
then he recommended the continental installation. There 
was a feeling among British doctors that they must adopt 
everything that German doctors adopted, and if a British 
manufacturer showed any originality his invention could 
never be taken up-until the German doctors had endorsed 
it. The average German doctor, on the other hand, had it 
firmly in his head that-it was his business to- keep German 
manufactures uppermost; he was as keen upon it as was the 
German manufacturer himself. 

Dr. C. R. C. Lyster thought that it was only by a combina- 
tion, not only of the manufacturers themselves, but of the 
manufacturers with the academic scientists, and with the 
actual medical users of the apparatus, that progress could 
be hoped for. 

Sir James MACKENZIE Davipson said that he did not think 
it would be the case in future that we should refuse to 
accept any new thing until it had received a German endorse- 
ment. The German X-ray tube; they must admit, had had 
a@ superiority over those made elsewhere, but our American 
cousins—our Allies now—had made a tube (the Coolidge) 
which would hold its own against any German tube, or any 
other, for many a day. 

Captain G. W. C. Kaye said that-in pure physics the 
British had more than held their own, but on the applied 
side they had been less in evidence, and had done not much 
pioneer work. What was wanted was a laboratory to which 
manufacturers could go with some assurance that their diff- 
culties would be met and studied in a sympathetic spirit. A 
laboratory of that sort was too great a luxury for the indivi- 
dual firm, 

Mr. CuYusert ANDREWS said that at present there were 
in this country a small number of separate firms, some of 
them very large as businesses went nowadays, each working 
independently for a comparatively small clientéle. Up to 
now there had been little or no co-operation, and, therefore, 
no chance of economising or simplifying production so as to 
enable these firms to compete properly in the world market. 
How could such methods hope to succeed against the huge 
concerns of Germany and America with their standardised 
apparatus, large output, experimental facilities, and world- 
wide representation? The British conditions were not wholly 
due to lack of enterprise. The. X-ray industry was a young 
one, and, ‘‘ with one or two redeeming’ exceptions,”’ its con- 
duct was in the hands of young men, any one of whom 
would scrap his present methods and establishment to-morrow 
if he could see his way clear to reorganisation on a more effi- 
cient system. Up to now the difficulties in the way of such 
reorganisation had been very great—some financial, some 
sentimental, ‘‘ and some dyspeptic’’—but there was now 
chance of such an understanding between electro-medical 
firms as would enable them not only to give a vastly better 
service to customers at home, but also to conduct a vigorous 
campaign in the colonial and foreign markets. 

Dr. G. B. Barren fell foul of the opener for his statement 


- that ‘nearly all the practical ideas came from abroad. This 


* inventor. 


‘ 


was not the case... They came from England; they were 
rejected in England, taken up abroad, and then came back 
again. There was naturally a commercial distrust of -the 
i Not only was this true with regard to X-ray 


apparatus, but with regard to most other things. Manufac- 


turers were generally so frightened of: the crank that they 


rejected the ideas of the inventor without adequate examina- 


tion. 
The discussion’ at this point was adjourned until the next 


meeting, on May Ist. 


— 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 


cations at the earliest possible moment. No letter can be published — 


unless we have the writer's name and address in our possession. 


Insulating the Lead Sheathing of Cables. 


Adverting to the notes by ‘‘G.W.S.’’ on page 387 of your 
last issue, relative to ‘‘ Bonding and earthing the lead sheath- 
ing of underground cables, &c.,’’ I should like to’ mention 
that the idea of trying to maintain an insulated condition on 
the lead sheathing of cables laid on the solid system has 
been attempted on many occasions with, so far as I can 
learn, no permanent success. 

Apparently, it will be news to ‘G.W.S.’’=to know that 
many years ago a company was formed in this country to 
lay bare conductors in stoneware troughing on. the solid 
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system; hoping to maintain the necessary insulation of the 
conductors -by this means, and thereby avoid the cost of 
individually insulating and sheathing the conductors in the 
factory. So far as I am aware, the success of the company 
lasted as long, or, should I say, as short, as the life of the 
insulation of the conductors laid on this system. 

From this it would appear advisable for ‘‘G.W.S.’’ to spend 
his time in devising some economical means of keeping the 


lead sheathing insulated before developing any scheme ° 


{ependent thereon. 
ALR. C. 


Fault Localisation. 


The only practical method I see of locating a fault on 
V.LR. cables under the conditions described by Mr. Sommer- 
ville in your issue of March 30th is to use the telephone 
test. 

No test depending on drop of potential can be of any 
value, as the fault resistance does not remain constant, and 
the results, if any are obtained, are most misleading. 

A short time ago I had a similar fault in a V.B. three- 
wire feeder, and after trying several drop-of-potential. tests 
without result, I located the fault by the following method :— 

The. two faulty cables were connected together, and a cur- 
rent of 4 amps. was passed through the cables to earth, and 
interrupted with a pair of carbons. The ends of a coil 
wound with 220 yd. of No. 22 s.w.a. bell wire were connected 
to a telephone receiver. The coil was carried over the length 
of faulty cable, and a distinct click was heard every time the 
current was interrupted. This click continued until the fault 
was reached, and then the click disappeared. 

I have used this method on several occasions to locate 
earths and shorts, in some cases where the fault resistance 
was high, with currents as low as half an amp., and only 
once been led astray. 

R. W. H. 


Combination Plug and Adapter. 


We are interested in seeing your notice, on page 374 of 
your April 6th, 1917, issue, showing the combination plug 
and adapter put on the market by Messrs. Simplex 
Conduits. We are very pleased indeed to see this combina- 
tion put forward by Messrs. Simplex, and that they have 
found a use for it. 

We are particularly pleased as this particular arrangement, 
without the chain, was patented by the writer and his 
brother, the two proprietors of this business, in October, 
1889, which patent also covered the ordinary B.c. adaptor 
now in general use. “These goods were manufactured in 
1889 and for some following years by Messrs. Crompton and 
Co., under licence, and sold to the trade by them, but un- 
fortunately the demand for such accessories was not large 
enough at that timo to warrant the maintenance of the 
patent, and it was allowed to lapse after a few years. 

The writer has at the present time the original adapter 
made, and also samples of the first new patterns. 

We should like to congratulate Messrs. Simplex on the 
addition of the chain, which makes the combination, we 
think, particularly suitable for the purpose for which they 
have re-introduced the combination. 

Donovan & Co, 


Birmingham, April 5th, 1917. 


WAR ITEMS. 


Controlled Works.—The total number of controlled estab- 
lishments is now 4,802. 


Exports to China.—The ‘‘ London Gazette ”’ of April 3rd 
contains. further lists of persons and ies in China and 
Siam to whom exports may be consigned. 


To be Wound Up.—The Board of Trade has ordered the 
following further companies to be wound up under the 
Trading with the Enemy Act :— 

United Machine Tool Oo., Ltd., 24, Southwark Street, 
London, $.E., dealers in machine tools.. Controller: E. W. 
Lean, 19, Coleman Street, E.C. j 

Wedmore Engineering Co., Upper Holloway, N., manufac- 
turers of machine tools. Controller: E. W. n, as above. 

Ramsay Marine Engineering Co., Ltd., 11, Long Acre, 
W.C., dealers in marine inventions. Controller: T. D. Haw- 
kin, Whitehall House, Charing Cross, $.W 

German Electrical Industry.—The following passage is 
extracted by the British Empire Producers’ Organisation from 
a recent article in the Frarkfirter Zeitung, discussing the 
position and prospects. of electrical manufacturing, one of 
Germany’s most treasured industries. We quote from the 
Organisation’s Empire Trade Notes :— 

It appears that on an aggregate capital of £36,390,000 the 
Principal. companies paid for 1915 an average dividend of 104 


per ‘cent., as compared with a little over 9 per cent. in 1913 . 
and 1914. But the profits increased from. £3,873,250 in 1913 
to £4,223,000 in 1914, and £5,181,350 in 1915, and as there is 
no excess profits tax in Germany, large sums are being appro- 
priated towards supporting the resumption of export trade 
after the war. The comments of the Frankfiirter Zeitung 
deserve serious attention :— : 

“More than any other German large-scale industry, the 
electrical industry was characterised, already before the war, 
by enormously extended works and by a carefully organised 
financial system which spread its net over half the globe. 
The industry thus became one of the strongest of the pillars 
on which German industrial expansion rested, but, because 
of its international interests, it offered many points of attack 
in a time of-crisis like the present. Yet-the industry has not 
only withstood the onslaughts:made upon it, but has actually 
improved its financial position. The remarkable nature of 
this achievement becomes apparent when it.is borne in mind 
that the industry is cut off from some of its important 
foreign interests, that these very interests have been en- 
dangered by a ruthless policy of persecution, and that the 
industry has been almost completely deprived of a branch 
of its activity which is vital to it, viz., its export trade. 

‘‘The industry has achieved its successes by reconstructing 
itself for purposes of war work. The enormous factories, 
with their exemplary organisation and their. hosts of skilled 
workers and technical specialists, have become indispensable 
centres of war activity. = 

“But while the net profits have been high, the dividend 
rates have not been commensurate with them. This is due— 

“1. To the very large sum required for war relief to 
workers; 

“2. To the need for heavy. reserves to cover factories 
abroad, foreign securities, and foreign claims; 

‘3. To the necessity for laying by sufficient sums to make 
good the wear and tear of machinery which the war has 
worked at exceedingly high pressure; and 

“4. To maintain the strong financial position of the in- 
dustry, which alone will enable it to organise itself.on a 
fresh peace basis, and to win back the spheres of influence 
at present attacked by the hate-engendered business policy of 
Germany’s enemies. . 

“Tt is of the utmost importance for the economic position 
of Germany after the war that large-scale industries like the 
electrical. industry should make far-sighted provision for the 
future. The disparity between net profits and the dividends 
actually paid to shareholders in the electrical industry is 
really evidence of strength.’ 


_ Exemption Applications.—At Wakefield, Mr. H. England, 
manager of the local tramway company, appealed for a sub- 
station attendant, married, 24 years of age, passed for general 
service. The Osset Local Tribunal had dismissed the case, 
reporting that the man had been in his present employment 
only. a short time, and had previously been in a hosier’s shop, 
and they held that another man could do his work. It was 
resolved to adjourn the case so that the Wakefield Local 
Tribunal could deal with it. 

_At Ramsbottom, an overhead linesman fer an electrical 
power company (25,~ married, O1), was given temporary 
exemption to July Ist. It was stated that only one other 
linesman was left. 

At Farsley, the Morley Electrical Engineering Co. appealed 
for H. Moore (25), foreman armature winder, and L. 
Bell (34), draughtsman, who both were engaged on work of 
national importance, and had certificates from the Ministry 
of Munitions. Both were put back till June 30th. 

An appeal was made to the Hants. Appeal Court, by the 
Aldershot & District Traction Co., against the local decision 
of one month final to Mr. A. E. Webster (31), secretary to 
the company, but the appeal was disallowed. The company 
also appealed for A. J. Chitty, foreman engine fitter, and he 
was given six months, with leave to appeal again. 

At Weston-super-Mare, extended exemption was sought by 
Mr. W. J. Badman (87, Class B1), trading as W. J. Badman 
and Co., electrical engineer, Bristol and Weston-super-Mare. 
He stated that he was rejected eight times, and was doing 
guard work with the Bristol University Volunteers. He ex- 
pressed willingness to go if he had time to dispose of his 
stock at Bristol. The appeal was dismissed, the calling-up 
being suspended for six weeks. 

Before the Dorset Apfeal Court, further exemption was 
sought by Messrs. Brooking & Co., electrical engineers, of 
Weymouth, for T. H. Escott (28), electrical engineer, who has 
to attend to electric appliances at the local factories, 
breweries, laundries, hospitals, &c. The borough electrical 
engineer (Mr. J. H. Bolam) supported the appeal, and ex- 
emption until September 30th was granted. 

At Mansfield, a review was made of conditional exemption 
granted in May last to Mr. Stanley Dudman (30), resident 
manager for the tramways since June, 1915. Mr. Walker, a 
director of the company, said that he did not know where 
they could get a substitute. The exemption was withdrawn 
as from April 2lst. 

An appeal for further exemption was made at St. Thomas 
(Exeter) for Mr. H. M. Gale, electrical engineer in charge of 
the Topsham electric supply station. It transpired that a 
Mr. Murphy, who had been exempted on condition that he 
would act as a substitute for Mr. Gale, had told the directors 
of the company that he was unable to do so, and that he 
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could only work at the station two days a week, as before, 
as he had his own business to attend to. Mr. Gale was 
granted until May Ist, and it was intimated that if Mr. 
Murphy was not prepared to act as a substitute the Military 
would challenge his exemption. 7 = 

After a review, the Ryde Tribunal has allowed conditional 
exemption to stand in the cases of F. A. White (25), fitter 
and engineer, and H. F. Joliffe (26), wireman, both on the 
staff of the Isle of Wight Electric Light Co., Ltd. 

At Taunton, the borough electrical engineer appealed for 
H. H. Morrish (18), premium pupil at the electricity works, 
who is in charge of a night shift. His time under the inden- 
tures expires on May 24th, and the Tribunal granted exemp- 
tion until May 27th. ‘ 

At Chesterfield, renewed exemption was sought by the 
T.C. for a stoker engaged at the electricity works. The 
borough electrical engineer, Mr. R. L. Acland, said that the 
man was absolutely essential, and could not be replaced by 
a woman. Conditional exemption was conceded. 

The East Kent Appeal Court has granted conditional ex- 
emption to Mr. A. C. Wampach (38), chief electrical assistant 
at the works of the Folkestone Electricity Supply Co. 

At Goring, an appeal was made by the Whitchurch and 
Pangbourne Electric Light Co. for the retention of J. L. 
Rushby (18), electrical engineer apprentice, and he was 
granted until July 23rd to enable him to complete his inden- 
tures. 

At Dover, Mr. Carden, borough tramways manager, sought 
exemption for W. Cowan (39), tramear body maker and _re- 
pairer. The Tribunal gave conditional exemption until a 
substitute is,obtained. 

The Dartford U.C. appealed to the Local Tribunal for exemp- 
tion for E. Botten, on the electric light staff. The Military 
Representative admitted that the man was clearly in a certified 
trade, but he urged that it was no longer in the national 
interest that he should remain in his present avocation. It 


was stated that for months efforts had been made to get a ~ 


substitute through the Labour Exchange, and as it was prob- 
able that more and more current would be required, it would 
be a serious thing to take the man. Conditional exemption 
was_ allowed. 

Windsor Tribunal have granted conditional exemption to 
Mr. R. G. Watson, of the electric light works staff, claimed 
to be indispensable. 

At Stratford-on-Avon, a review was made of the case of 
A. L. Smith (27, in Class A), electrician, on the staff of the 
local electricity company. The case had been/ referred for 
substitution, and a representative of the company said that 
recently the staff had been still further reduced, and applica- 
tions for a substitute had been unavailing. The Tribunal 
conceded six weeks’ exemption. 

At Weston-super-Mare, appeals: were made by the Electric 
Supply Co., Ltd., for Messrs. W. Brooker (81), chief 
assistant engineer; T. Bees (41), fitter and driver; W. G. 
Richards (26), chief clerk and cashier. The two former were 
conditionally exempted, and Richards was refused exemp- 
tion. 

At Southport, R. Cranshaw (18, general service), was ap- 
pealed for by his father. The Military Representative said 
the youth’s trade card certified that he was apprenticed to 
an electrician, but at the time of the National Registration 


he was a book-keeper and clerk. He asked the Tribunal to~ 


refuse the application, and let the applicant fight it out on 
his trade card. A communication on the subject-had been 
sent to the War Office. The youth said he was apprenticed 
to an electrician in August, 1915, but his empldyer went out 
of business last June, and he was then employed by his 
father until the previous week, when he went to work at 
Livenee and got his trade card. The application was not 
granted. : 


NEW PATENTS APPLIED FOR, 1917. 
(NOT YET PUBLISHED), ~ ; 
Compiled expressly for this journal by Messrs..W. P. Tuompson & Co., 
Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 

4,311. “- Carriers for securing shades to ilectric lampholders.” J. Macey. 
March 26th. 

4,335. ‘Starting switches for electric’ motors,” 
ton Co. & J..SuGpEN. March 26th. 

4,336. .“‘ Systems of electrical control.’’ British WestInGHousE ELECTRIC 
AND ManuracturinG Co. (Westinghouse Electric & Manufacturing Co., U.S.A.). 
March 26th. 

4,341. X-ray localisation.” Sir J. M. Davipson. March 26th. 

4,356. ‘‘ Electric lamps.” A. F. Berry. March 26th. : 

4,370. “Electric ignition’ devices... W. O. KeENNnINGTON. March 26th. 
(U.S.A., April 19th, 1916.) 

4,405. “ Electrical marine* depth-indicator.”’ 


British THomson-Hous- 


E. A._S. Swinson. March 


4,418. ‘‘ Electric arc lamps for projection purposes.” A. E. ANGoLp, A. H. 
Raminc & M. Sotomon. March 27th. 


4,427. Wircless telegraphy and G. Marconi. March 27th. 
(Italy, March 28th, 1916.) 
4,445. “Electric pocket lamp.” F. D. M. Gorpon. March 27th. 


4,456. “Diaphragms for talking . machines, telephones, &c.” H. A. Mc- 
Innes. March -28th. 


4,464, ‘Lanterns or fittings for incandescent electric, lamps.'’ 
Encineerinc Co. & H. T. WiLkinson. March 28th. 
- 4,479. “Switch apparatus for electric pocket lamps, torches, &c.’’ Erax- 
Co. & A. H. March 28th. 
4,480. ‘‘ Electric connection between cells or batteries and bulbs of: electric 
pocket lamps, torches, &c.’’ Eranpem Co. & A. H. WILLiams. March 28th. 
4,481. ‘Storage of dry ceils and batteries.:’ Eranpem Co. & C. H. 
STEPHENSON. March 28th. - 
4,485. ‘Magnetic ship raising apparatus.’’ -H. BuckLanp.~ March 28th, 
4,488. ‘' Catenary perisi of ductors for and trans- 


forming electrical energy ~ simultaneously for use on railways, &c."" W. H. 
Course & H.-J. Guisg. March 28th. 
4,493. ‘‘ Magneto of the type comprising a rotating shield.” Soc. pes 


Satmson (Systéme Canton-Unné), March 28th. (France, May 10th, 


4,506.‘ Electric signalling systems.” L. Foxes & R. Lawsourne. March 


28th. 
4,511. “ Starting and lighting apparatus for automobiles.” J. 
4,526. Electric flashlamps.” C. R. HaLt.. March 29th, 

4,582. “Electric artificial horizon.” S. Trounson. March 29th. 

4,568. ‘‘ Electrically-operated toy, &c."" P. Hayman & W. Morten. 
March 29th. 

4,580. ‘‘ Electric transformers.’”” British THomson-Houston €o., 
(General Electric Co., U.S.A.). March 29th. . 
4,588. ‘Electrodes for electric arcs for medical, &c., purposes.””’ J. C. 
4,595. Electric lampholders and cord grips.”” H. Garpe. March 29th. 
“*Means for securing shades and globes to holders of electric 

H. F. Wueerer. March 30th. 
4,644. “ Magnetos.” W. L. & C. A. Vanpervett & Co, March 


,651. Means for rendering water radio-active.’”’ T. T. Baker & G. E. 
March 30th. 

4,652. ‘Sparking plugs.” V. Perretr. March 30th. 

4,659.~ Control ‘of electric mechanism.”” E. H. Hoppay anp Mann, Ecer- 
ton & Co. March 30th. * 

4,661. ‘‘ Telegraph systems.” Auromatic TELEPHONE MANUFACTURING Co., 


S. R. Smith & R, Woopianp. March 30th. ~ 


4,662. ‘‘ Electrical apparatus.’’ InTeRNaTIONAL Exectric Co. & H. E. R. 
Roose. March 30th. 

4,666. ‘‘ Battery indicating devices... Domestic Encinexrinc Co. & A. E. 
March 30th. 

4,676. ‘‘ Electric primary batteries of cells.” J. W. Warr. March 3ist. 

4,679. ‘Electrical switches.” J. Roperts. ~March 

4,683. Electric wall socket.’”’ B. F. J. Strupp. March 3ist. 

4,694. ‘‘ Sparking plugs.’’ R. Henry & E, Herrmann. 
(France, April Ist, 1916.) 

4,698. ‘‘ Junction connections for telpherage or runway systems,” D. 
Ruzy. March 3lst. 

4,701. ‘Incandescent electric lamps.” 
March 


March 


F. Harrison & J.-J. Russei. 


+ 


PUBLISHED SPECIFICATIONS. 


1916. ‘ 

The numbers in parentheses are those under which the specifications will 
be printed and abridged, and all subsequent proceedings will be taken. 

1,550. Protective Devices FoR ALTERNATING CURRENT Exsctric Systems. 
A. E. McColl, February 2nd. (Cognate application, 10,227/16.) . (104,518.) 

1,787. Form oF Junction Box oR SLEEVE FOR WIRE-ARMOURED ELECTRICAL 
Castes. F. H. Davies. February 7th, 1916.  (104,520.) 

3,346. Dynamo-ELecrric -Macninery. H. F. Joel & J. H. St. H. Mawdsley. 
March 6th, 1916 (104,535.): 3 

3,795. Contact APPARATUS FOR THE ELECTRICAL CONNECTION OF MAGNETOS. 


E. J. J. Salmson.. March 14th, 1916. (104,553.) 
3,796. INTERRUPTING Device FoR Macnetos. E. J. J. Salmson.  Marcly 
14th, 1916. (104,554.) 
4,335. Ionic Gas Retays or Detectors. S. G. Brown. March 23rd, 1916. 
(104,566.) 


. 4,733. Protective Devices ror ALTERNATING CURRENT ELECTRIC . SYSTEMS. 
A. E. McColl. March 31st, 1916. (104,571.) 

7,733. Exectric SrartinG SySTeMS FOR INTERNAL-COMBUSTION ENGINES. 
Bosch Magneto Co, June 12th, 1915. (100,684.) 

8,393. Exrectrotytic Cetts. H. C. Jenkins, H. F. Pattinson & R. Welles- 
ley. June 14th,.1916. (Addition to 25,415/13.) (104,600.) 

8,499. Exrecrrica. Turninc FOR STARTING INTERNAL-COMBUSTION 
Encines. F, H. Royee & Rolls-Royce, Ltd. June 16th, 1916. (104,602.) 

9,607. METHOD OF AND MEANS FOR F. B-—Dehn (Mar- 
tens, R. C. H.). July 7th, 1916. 104,618.) 

12,616. Automatic TrLepHong Systems. Automatic Telephone Manufac- 
turing Co. (Automatic Electric Co., U.S.A.). September 6th, 1916: (104,640.) 

16,157. MecuanicaL RetarDING DEVICE. APPLICABLE TO ELEcTRIC. SUPPLY 


Meters. British Westinghouse Electric & Manufacturing Co. December 
18th, 1915. (102,937.) 

16,944, Construction oF Exectric Switcnu. G. Markt, November 25th, 
1916. 104,655.) 

17,786. Execrric TrLepHones. L. G. Hammer. December I1th, 1916. 
(104,659.) 


1917. 


Way oF Mountinc Cams Macnetos. . Saimson, ~ March 


2,281. E. J. J 
14th, 1916. (Divided application on 3,796/16.) ~(104,668.) 


Russia: Great Electrification Extension Foreseen.— 
The Russian engineer, P. Gurievitch, writing in the Viestnik 
Finansoff, on the metallic requirements of Russia, makes tlie 
following observations in respect of copper, &c :—-"* A great consumer 
of metals, particularly of copper, will, amongst others, be the elec- 
trical industry, for which naturally a brilliant-time is expected 
after the war, when the need for working cheaply and economi- 
cally will be extreme.- This will become possible within existing 
narrow limits chiefly. by-the electrification of factories and works, 
railways, &c., by the use of water power, brown coal, and so on.” 
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